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BRIEFLY TOLD. 


———___ 


THE RETURN TO NoRMAL Business CONDITIONS AND VALUES.—AI- 
though some weeks prior to the recent election the business interests of 
the country generally had reached the conclusion that the voters would 
emphatically repudiate repudiation, it may not be gainsaid that all 
doubt was not at an end until the ballots were counted and the returns 
were tabulated. The results of the canvass show that the great major- 
ity-of the people-may be safely counted to uphold that which is right 
and to stamp out of semblance of life or force that which would attempt’ 
to thrive on false or pernicious bases. Of course, every trade and all 
branches of commerce felt the repression that is born of uncertainty, 
and that repression: was at its maximum perhaps during the past sum- 
mer. months ; -and it was fortunate for the gas industry that such was’ 
the period when-the outlook was darkest, since it was at hand at a timie 
when long days and bright days were the normal conditions that envi- 
ron their trade-and curtail-their output. Now that the outlook is 
brightening all-round, it may not look too much like boasting over 
one’s luck in ill times, to the disgruntlement of one’s neighbor in like 
times, to say that probably the gas industry suffered less in proportion 
during the days (and nights) of depression than did any other trade or 
industry. The reports which we have received of output, comparing 
that for the months of May, June, July, August and September, 1896, 
with that for the corresponding months in 1895, show some very odd 
features. In the medium class of cities and towns, taking places where 
the maximum annual output does not exceed 300,000,000 cubic feet, 
and where the minimum output does not fall below 25,000,000 cubic 
feet, with an average annual output over all of 45,000,000 cubic feet, 
the returns are in no sense homogeneous in their revealings. For in- 
stance, during the months named, places of fairly like conditions, one 
East and one West, show exactly opposite results—the one disclosing a 
gain of 2 per cent., the other a loss of almost 6 percent. Again, two 
Eastern cities, not 100 miles apart, and quite of a nature in the instance 
of their industrial and residential divisions show, respectively, a loss and 
gain about even with the Eastern and Western examples noted. The 
entire statistics disclose a net loss over the territory or localities averaged 
of not quite 4 per cent., the major portion of which loss accrued in 


‘July, August and the first half of September, the other half of the last 


named month, in over 60 per cent. of the places, showing a fair gain ; 
the greatest losses occurred in places where the manufacturing trades 
were numerous as to establishments and diversified as to the nature of 
the goods produced. The verbal returns which we have obtained, re- 
specting the output for October, and for the first week of November, in- 
dicate that the gain is general, although not marked by any abnormal 
spurt. On the whole, it is safe to say that the course of the industry is 
well started on the forward ways, and we venture the prediction here 
that 1897 will witness a veritable boom in the trade of the gas sup- 
plier. Turning from the actual cendition of the trade, from a 
manufacturers’ point of view, for the purpose of taking a hur- 
ried look at the financial situation of the industry, we have only 
to point to the marked increase in gas share values that has tak- 
en place in the last 30 days. Almost everything on the list shows a 





substantial increase, and not only so, but there are 20 buyers now at the 
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increase where only one could be found at the severely sharp declines 
of themidsummer season. No matter from what point of view thesitua- 
tion is looked over, the conclusion is inevitable that the days of renewed 
prosperity in the gas industry are at hand. 





Mr. LesTer’s BooMeRANG LAUNCHED AT THE BROOKLYN UNION 
Company.—In our issue for August 18th last we had occasion to make 
some comment on a petition, brought the week before by Mr. Paul E. 
De Fere, to the Attorney-General of the State (Mr. T. E. Hancock), in 
which the latter official was asked to institute proceedings looking to 
the annulment of the charter of the Brooklyn Union Gas Company. 
This action was requested on the ground that the Company was merely 
a federation of seven other Companies that formerly had separate exist- 
ence in the city, and that the federation was merely a plan to shut out 
compétition in gas supply, wherefore the interests of the public in that 
sespect were jeopardized, etc. It was also alleged that other irregular- 
ities in the formation of the Brooklyn Union Company existed, the dis- 
closure of which would be sufficient to cause the annulling of its 
charter; and it was further asked that when the charter was revoked the 
properties formerly owned by the seven companies that participated in 
the merger should be returned to them. As noted at the time, the 
Brooklyn Union Company was represented at the hearing by Mr.Wm. 
H. Dykeman, and his argument in opposition to Mr. De Fere’s conten- 
tion was an exceedingly clever one ; but we venture to say that even 
Mr. Dykeman was not prepared to hold that his effort would be as far 
reaching in its effects as it proved. Perhaps Mr. De Fere’s effort had 
about as much to do with the ultimate findings of the Attorney General 
as had Mr. Dykeman’s, for De Fere, in his pleadings, opened up a line 
of reasoning by the Attorney General that induced the latter to declare 
that, having found the Brooklyn Union Company to have been formed 
in complete conformity with the applying statutes, the charters of the 
several merging companies should be annulled, in that their right to 
transact business had been voluntarily surrendered. Whether or not 
Mr. De Fere’s argument could bejustly coupled with and as an aid to his 
opponent’s presentation of the case, the plain fact is that Mr, Lester 
(Mr. De Fere’s ostensible employer in the premises) through his petition, 
instead of weakening the Brooklyn Union Company in any legal par- 
ticular, has virtually installed it upon a basis that is practically un- 
assailable with success, The memorandum filed by the Attorney 
General, in our opinion, is well worth preserving on the records, and 
we herewith append it : 

‘‘In the matter of the petition of John C. Lester to the Attorney 
General, to institute proceedings to annul the charters of the Williams- 
burgh Gas Light Company, Fulton Municipal Gas Company, Nassau 
Gas Light Company, Peoples Gas Light Company, Citizens Gas Com- 
pany, the Brooklyn Gas Light Company and the Brooklyn Union 
Gas Company.—It appears from the papers presented upon the hearing 
that, prior to November 1, 1895, there had been organized the eight 
Companies above named, and also the Flatbush Gas Company, the 
Kings County Gas and Illuminating Company, the Equity Gas Light 
Company and the Mutual Gas Light Company, for the ostensible pur- 
pose of supplying gas to thecity of Brooklyn and the adjacent territory. 
The first seven of said Companies, through the operation of their various 
mains, furnished the major portion of the gas supply for the city of 
Brooklyn. Ona or about November 1, 1895, the Brooklyn Union Gas 
Company purchased the property and franchises of these seven Com- 
panies. The sales in question were made in accordance with the pro- 
visions of Chapter 638, Laws of 1893 (Sec. 38, Stock Corporation Law), 
which permits corporations of this character to convey their property, 
privileges and franchises to corporations engaged in business of the 
same general character. The formalities required by the statute were 
as follows : Consolidations of gas and electric light corporations or- 
ganized under Article 6 of the Transportation Law, or under any gen- 


eral or special law of the State, are specifically permitted by statute, 
and the same general rule applies to all kinds of business corporations 
(Business Corporations Law, Sec. 8.) These statutes, however, contem- 
plate the merging of the consolidating corporations into a single, new 
corporation, in place of those formerly in existence. Corporations 
which have transferred their property and franchises ought not to be 
permitted to continue the semblance of corporate life, especially when 
they have suspended their ordinary and lawful business beyond the 
time permitted by law. Actions will therefore be commenced in the 
name of the people to dissolve the seven Companies which have dis- 


posed of their corporate rights and property.—THEODORE Hancock, 
Attorney General.” 





Notes.—The proprietors of the Kingston (Pa.) Gas Company report 
a very gratifying increase in business.——The Johnstown (N.Y.) Com- 
pany’s main system is being extended.—tThere is every probability that 


quotations for cast iron pipe will be sharply advanced between nuw and 
March Ist. 





[ABSTRACT OF PROCEEDINGS.—Continued from page 729.] 


TWENTY-FOURTH ANNUAL MEETING, AMERICAN 
GAS LIGHT ASSOCIATION. 





HELD IN THE PLANTERS’ HOTEL, St. Louis, Mo., OCTOBER 27, 28 AND 
29, 1896. 





Srconp Day, OcTOBER 28--MORNING SESSION. 


The Association assembled for the sessions of the second day of the 
Convention, at 9:30 a.m., Wednesday, October 28th. 


COMMITTEE ON NEXT PLACE OF MERTING. 


The President appointed Messrs. W. H. White, Charles F. Prichard 
and Frederick H. Shelton, a committee to name the next place for 
meeting. © 

The Secretary then read messages received from several members, 
regretting their inability to be present at the meeting ; also, the follow- 
ing 

4 TELEGRAM FROM THE SECRETARY-ELECT. 

NewakkK, N. J., Oct. 28, 1896. 


A. B. Slater, Jr., Seey. American Gas Light Association, Planters’ 
Hotel, St. Louis, Mo. : Please express to the Association my apprecia- 
tion of, and thanks for the honor conferred upon me; also, my 
determination to do all in my power to advance its interests. —ALFRED 
E. FORSTALL. 


Mr. Carter H. Page, Jr., of Philadelphia, Pa., then read his paper on 


SOME EXPERIMENTS IN INTERIOR ILLUMINATION. 

During the latter part of last winter I prepared a report for the an- 
nual meeting of the superintendents and agents of the United Gas Im- 
provement Company, in which I called attention to the difference be- 
tween the loss in candle power of a source of light with and without 
globes of various densities. 

I first ascertained the percentage of loss on a 60-inch standard bar 
photometer, and then obtained another set of values by determining 
the amount of light reflected by a surface covered by a grayish felt wall 
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Fig. L shows a plan of the arrangement of the photometer for the 
measurement of reflected light. The reflected surface A was located 30 
inches from the center of the 60-inch bar, and, therefore, took the place 
of the source of light, which was placed at one side, at B. 

The disc was protected from any direct rays by the screen ©, which 
was carefully made non-reflecting by an even deposit of lampblack. 
The reflecting surface was placed at the angle 67.5° with the center line 
of the bar. 

I was not surprised to find that the percentage of loss with and with- 
out a globe was less when measured by reflection than when measured 
direct ; but I was surprised at the extent of the difference. Measured 
direct the opal showed a loss of 50 per cent.; measured by reflection 
this was reduced to 34 per cent. 

After wasting considerable time in preliminary experiments, I finally 
concluded to use a photometer such as is shown in Figs. M and N in the 
experiments for this paper. A is a miniature apartment which is to 
be used to determine relative reflected candle power. The left hand 


wall B reflects light into the disc box C. B is illuminated by the direct 
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rays of light from the source D, as well as the reflected rays, from the 
sides, top and bottom, all these being covered by wall paper, as de- 
scribed later. 












































Fig. N. 


The disc box was not moved in any series of trials, the adjustment 
being made by moving the oil standard. This of course necessitated 
the numeral calculation of each reading. 

No effort was made to measure the consumption of gas used during 
the trials by the burner D. The direct candle power was taken at each 
series of trials with and without the opal standard, 4-inch squat globe, 
the consumption being maintained by a volumetric burner governor. 

An opening in the right-hand wall of box A admits light from the 
wallB tothe disc. This opening is 4 by 44 inches, and limits the extent 
of the surface of C'that is exposed to the disc. It was chiefly for this 
reason that adjustments were made with the standard E. The light D 
is, therefore, completely screenéd from the disc C. 

T also used an absolutely opaque metal sheath over the opal globe, to 
determine the effect on the candle power emitted by the wall B, when 
all the direct rays from the source D were absolutely intercepted. 

B is in this case entirely illuminated by the light reflected from the 
top, bottom and sides, due to the direct rays through the top and bot- 
tom openings of the globe and the reflected rays from the internal sur- 
face of the globe itself. 

The box A is 30 inches high, 24 inches wide and 20 inches deep. I 
will consider in detail only the results obtained with a white-wall 
paper, unglazed, such as is used for ceilings. The relative values of 
different colors of paper are shown in the appendix. 


Exhibit ‘‘ A.” 
Reflecting surface dead white ; marked No. 1. 


(1) Candle power direct, no globe........ccc0-cccccccccccceces 17.26 
(2) ” si ‘* 4-inch squat, opal globe.... ......... 7.02 
(83) Loss, direct measurement........ ....ceeeeeev eee per cent. 59.3 
(4) Candle power, reflected, no globe ................ccecceees 7.88 
(5) te a m 4-inch squat globe................ 6.33 
(6) Loss reflected, measurement..............-...20.. per cent. 19.7 
(7) Candle power reflected, opaque globe .................... 2.82 
ee BE | ee per cent. 68. 


Of course in the case of (7) the direct candle power would be zero ; 
yet if measured by reflection its value is 32 per cent. of that reflected by 
the naked light. 

Illumination involves quality of light, as well as intensity ; but at 
the same time the color and character of the surfaces illuminated play 
an important part. 

I can conceive that two sources of light may give equal candle 
power, but of different intensities ; the one dazzling, and of small area, 
the other with much larger area, and emitting a soft, mellow radiance. 

That source of light whose rays are least absorbed by the object 
illuminated will prove the most efficient i!luminating agent. Objects 
thus illuminated are rendered visible solely by the light reflected from 
their surfaces. 

_ The following simple experiment indicates pretty clearly that the 
amount of light reflected by the unglazed material used in this case 


Using the same paper for reflected values as in Exhibit A, I adjusted 
a 2-foot E.H. lava tip to give its maximum candle power, which was 
equal to 10.62. I then adjusted a 7-foot tip to the same value as nearly 
as possible. A comparison of their reflected values shows that equal 
candle power with the same gas even may give different illuminating 
results. 


Exhibit ‘*‘ B.” 
(1) Candle power direct, 2-ft. E. H. tip..........0...00-eeee 10.62 
es “ - PE I itavisdenavawnngeesne 10.80 
(3) - “ RWelected, 3-10. EB. HH. tip.......cccccccccccces 3.83 
(4) 2 * = Pe Bs ccc ta nace wnsncsvns 4.62 
(5) Efficiency of 2-foot tip, 3.83 + 10.62............... per cent. 36. 
(6) Efficiency of 7 foot tip, 4.62 + 10.80........ ...... per cent. 42.7 


The candle power of the flame given by the 2-foot tip would, there- 
fore, under the conditions of this test, have to be 4.62 + 36, or 12.83, an 
increase of 2.03 candle power, to equal the reflected illuminating value 
of the 10.8 candle power emitted by the 7-foot tip. The flame of the 
2-foot tip was ‘‘ stiff,” with very prominent horns; that of the 7-foot 
tip was smaller in size, and flabby, being just below the smoking point. 

In this case the total area of the flame of the inferior illuminant was 
the larger; but the larger bluish center reduced the effective area 
below that of the 7-foot tip. In order to determine the effect with the 
relative areas reversed, I used two Sugg ‘‘D” Argand burners, one 
adjusted to give its maximum light, but safely below the smoking 
point, using a 6-inch chimney ; the other giving the same direct candle 
power, but with the chimney lengthened to shorten the flame and 
increase the intensity. In the former case the flame was 3} inches 


high ; in the latter 2 inches. 
Exhibit ** C.” 

(1) Candle power direct, 3}-inch flame...................4.. 19.35 
(2) ” 8 PE, Be inns vccvccvcsvareseins 9.04 
(3) ™ a 19.47 
(4) -" * eR SO his ca cccceccccceseveesse 7.82 
(5) Efficiency of 33-inch flame .............2. ccccees per cent. 46.7 
(6) Efficiency of 2-inch flame..............ceeccevcees per cent. 40.3 


In this case the most intense and compact flame gives inferior illum- 
inating results as compared to the large, less intense flame with the 
short chimney. To equal the effect of the 34-inch flame the 2-inch 
flame would have to be 9.04+.403, or 22.43 instead of 19.36 candle 
power. 

The reflected light in all the above readings showed no more differ- 
ence in color, compared with the oil standard, than is ordinarily found 
when testing a 25-candle power gas against candles. 








APPENDIX. 
Direct Measurement. Reflected Measurement. 

Open flame, With opal 0 n Flame by > opal 

BH. tp: ands % globe Paper Used. EL ti Enndic Low us 
power. power. er cent. power. power. Per cent. 
17.26 7.02 59.3 No. 1 White. 7.88 6.33 19.7 
21.94 9.38 57.2 No. 2 Cream. 9.94 7.58 23.5 
21.94 9.38 57.2 No. 3 Olive. 6.46 4.84 25.0 
22.30 9.56 57.1 No. 4 Mustard. 5.34 4.05 24.3 
17.26 7.02 59.3 No. 5 Blue. 2.72 2.04 25.0 


The reflected light in the first three cases was of nearly the same 
color as that from the oil lamp; so the correct adjustment of the disc 
was not difficult. 

In the case of No. 4 and No. 5, the difference in color on the two 
sides of the disc made the adjustment difficult, and the reflected values 
as shown may be regarded as relative, rather than accurately correct. 

The reflected value of No. 5 is higher than it should be, as the posi- 
tion of the disc had to be changed, owing to the small amount of light 
reflected. 

Discussion. 

Mr. A.C. Humphreys remarked : Mr. Page’s interesting and instruc- 
tive account of his experiments in reflected light should be by us 
heartily welcomed. It opens up from a new standpoint, at least as far 
as this Association is concerned, that interesting question of possible 
difference between candle power and illuminating effect. Papers pre- 
viously presented to this Association have shown that, while there 
may be such a difference, this difference can be explained without 
impugning the reliability of the photoneter. Some of these previous 
papers have pointed out in considerable detail that, in a great measure 
the difference is only apparent, and that it is often found in the use of 
the light source in such a way as to prevent the eye from properly 





does riot necessarily vary with the candle power. 


appreciating its true value as an illuminant, if properly used, It is to 
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be noted that these experiments are all made by the use of an ordinary 
photometer, and that, therefore, they depend upon the truth of the law 
of the inverse squares. I wish Mr. Page had explained a little more 
in detail the various steps taken. Of course, in work of this kind, 
before we draw our conclusions, we must be sure that the experiments 
have been completely safeguarded. I think also we should all have 
liked to have heard from Mr. Page his interpretation of these experi- 
ments. Perhaps the discussion may develop this point. As to the 
details of the experiments, I note that an oil lamp was used as a 
standard. The reason for using a portable standard was valid. I 
think it would be well, though, if Mr. Page would explain what steps 
were taken to ensure the uniformity of standard over the time occu- 
pied by performance of the several experiments. Was it constantly 
restaudardized ? The gas was not measured, but uniformity of flow 
was maintained (or such was the aim) by use of a volumetric burner 
governor. Would it not have been well.to have also measured the 
gas consumed? But all the experiments seem to point to a difference 
in value of light sources after the light therefrom has been reflected, 
which before reflection were of equal value. Here we must at once 
bear in mind that light which is reflected is necessarily changed as to 
quantity and quality. This is clearly pointed out by Mr. Page when 
he says, ‘*That source of light whose rays are least absorbed by the 
object illuminated will prove the most efficient illuminating agent.” 
But how can we make this selection in advance? If the predominat- 
ing tint of a room is red, the light which has the greater proportion of 
red rays will be the most efficient. If the predominating tint is blue, 
then it will be most economical if we have less of the red rays and 
more of the blue. If we had a light source which gave a light of such 
composition as to combine as a true white light, and we hada reflect- 
ing surface which was absolutely white, we would have the reflected 
light also white—that is, its composition would be unaltered; but 
such conditions are never obtained in artificial illumination. There- 
fore, we cannot expect, if a comparison is made in reflected illumina- 
tion between a light shaded and a naked light, or between two naked’ 
lights, which are primarily of different composition due to difference. 
in adjustment as to combustion, that we will find the reflected values 
equal simply because they were equal before reflection. It would be 
very remarkable if we did find such equality after reflection. Let 
us now consider the cases covered by Exhibits B and C. Here we 
have two flames in each case adjusted so as to give great differ- 
ence in quality of light. In one case a larger quantity of gas is 
burned and the combustible adjusted so as to give a smaller and more 
intense (effective) flame area. In the other case the gas is consumed. 
more economically, the flame area (effective) is greater and less intense. 
Of course, while the candle powers of the two lights are made equal,, 
the composition of the light from the two sources is widely different, ' 
and, therefore, the influence thereon of any reflecting surface must be 
different. In passing, it is worthy of particular notice from a practical 
standpoint that, in the case-of the flat flame burners, the total area of 
the flame from the 2-foot E. H. tip was larger than that from the 7-foot 
tip, but the effective area of the former was smaller than that of the 
latter. This is a point which has often been lost sight of in discussions 
upon this and allied subjects, and especially in discussions as to relative’ 
efficiencies of high and low candle power gases. The 2-foot flame, 
burning its gas under excessive pressure, giving a flame whose total 
area was larger than that of the 7-foot burner burning its gas under 
lower pressure, can fairly be considered as representing the low candle 
power gas. While the flame is larger, the light source proper is small- 
er. Also, the light source proper of the larger flame is more intense 
than the light source proper of the smaller flame. Just the opposite of 
th's is usually claimed by the advocates of low candle power gas. Mr. 
Page states that the reflected light in all the readings tabulated in Exhi- 
bits B and C showed no more difference of color, as compared with the 
oil standard, than is ordinarily found when testing a 25-candle power 
gas against candles. This may be true, but his experiments show that 
if the color composition of the lights in each case before and after re- 
flection had been accurately determined, a decided difference in compo- 
sition would have been found between the two lights before reflection, 
and after reflection the composition in each case would have been found 
materially changed, and the change in each light would have been 
quite different, and this must be so though the reflecting surface is a so- 
called white paper. If the last three paragraphs refer to the appendix, 
then, in considering the effect of reflecting surfaces of different colors, 
we must bear in mind that experiments 4 and 5 were found by Mr. Page 
to be not entirely reliable. Referring to the change in color composi- 
tion of a light, through absorption by reflecting surfaces, it is to be re- 
membered that if, owing to differences between the composition of the 


two lights, adifference of effect is obtained as to the two lights, this dif- 
ference, through absorption, will be multiplied by the repeated reflec- 
tions which would be especially found in the case of such a small cham- 
ber as the one used in these experiments. Now, let me for a moment 
consider the experiments recorded in Exhibit A. We find by direct 
measurement the loss in candle power due to the obstructive effect of 
the opal globe is 59.3 per cent.; but when this comparison is made with 
the reflected light the loss is shown as only 19.7 per cent. But is this a 
complete comparison? In the first case all the rays for the second 
measurement pass through the opal globe, but in the case of reflected 
light part of the rays are so obstructed and part are not, but pass un- 
changed through the top and bottom of the globe, and this light finally 
reaches the disc just as much as if it had passed from the naked flame. 
Also, in addition, a certain amount of light (which first does meet the opal 
globe’s inner surface and is reflected out and through the top and bot- 
tom), is reflected to the disc. In the first case, direct measurement, 
neither the light which passes out direct through the bottom and top 
reaches the disc, nor does that part of thelight which is reflected out there- 
from. In other words, in the first case we test a sample of the light, all of 
which sample we pass through the globe; and in the second case we try to 
measure all the unobstructed light against all the obstructed light, but 
the experiment fails to obstruct a material part of the light last so meas- 
used. To make the comparison a fair one, as far as this one element 
is concerned, the globe, in the case of reflected measurement, should 
be a complete globe, which, of course, is hardly practicable. But Mr. 
Page has himself made an experiment which he records in Exhibit A, 
line 7, and which helps to clear up this point. Whether he made it for 
this purpose I am unable to determine from the text. He uses the ex- 
periment to point out that even in the case of an opaque globe, re- 
flected measurement, there still remains 32 per cent. of the reflected 
light from a naked flame, though if measured direc. there would be 
no light therefrom. Of course, Mr. Page cannot méan this as indicat- 
ing that the quality of the light is changed, but only that when we state 
the loss in candle power from various obstructive appliances we must 
bear in mind that the obstruction only affects that part of the light 
which actually comes in contact with the obstruction. The experiment, 
simple as it is, is very valuable in pointing out differences between results 
given in the photometer room and the results to be obtained in practice. 
The case is analogous to some of those I have before now drawn to your 
attention, as for instance, the difference between the candle power of an 
arc light as measured along theline of maximum effect, and the candle 
power as measured along other lines. Here the true candle power can 
only be found by averaging the readings at all angles and in all 
azimuths. The same point is to be observed in a minor degree in the 
cases of flat gas flames, oil lamp flames, electric incandescent, etc. This 
simply points to what should be obvious, namely, that photometric ob- 
servations should be interpreted carefully and intelligently. Bearing 
in mind experiment No. 7, should we not correct the result recorded in 
No. 6? I will presume that the metal sheath or opaque globe used in 
No. 7 was carefully blackened, as in the original experiment in direct 
reflection (see Fig. L). If so, the light reflected through top and bot- 
tom in case of the opal globe would be practically the same as in case 
of the opal globe enclosed in metalsheath. The candle power reflected, 
opal globe, was 6.33 ; but this included the light which passed direct 
through top and bottom, and also what was reflected by the interior 
surface of globe therefrom, which by No. 7 we find to be 2.82 candle 
power. Therefore, the reflected candle power of that part of the light 
which was actually obstructed by the globe was 6.33—2.82=3.51. The 
candle power reflected, without globe, was 7.88; but this includes the 
light which, in case of the globe measurement, passed out at top and 
bottom. For comparison, then, this quantity should be here also de- 
ducted. But from the experiments we only know this quantity, taken 
together with the light reflected out from the globe. It is probable this 
amount'is but small. If we neglect this correction and deduct 2.82 we 
have then, 7.88—2.82=5.06. The loss in candle power is, as before, 
1.55, but the percentage of loss is 28.6 per cent. instead of 19.7. This 
calculation cannot be quite correct, because we do find the same loss in 
candle power when all the light considered is supposed to be obstruct- 


jed, and when part of the light is considered as unobstructed. If we 


apply the same method of analysis to the results given in the appendix, 
we find the percentage of loss in the case of reflected light considerably 
changed. For instance, in case No. 3, the loss due to globe, reflected 
measurement, olive paper, is 25 per cent. If we deduct 2.82, respect- 
ively, from 6.46 and 4.84, we have the corrected values 3.64 and 2.02, 
and the difference 1.62, being a loss of 44} per cent. instead of only 25 per 
cent. I would again like to express my keenappreciation of Mr. Page’s 





work, I think, though, it should be continued and every precaution 
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then taken to check up resultsand to explain them. I hope that he will 
be persuaded to continue. his investigations along this line, and that at 
some future meeting he will give us the benefit of this additional work. 

Mr. Greenough then took up the discussion by saying that in the 
written argument submitted by Mr. Humphreys, the latter appreciated 
what people, who have inclined to the belief that the photometer is not 
an infallible instrument in determining illuminating power, would say 
on reading Mr. Page’s paper. Mr. Humphreys asks us, too, to consider 
in the case of the use of a 2-foot burner, certain differences in illumi- 
nating power arising from the conditions of tenacity, and shape of 
flame, etc. Mr. Page, however, ascribes the differences to causes that 
are quite in discord with those suggested by Mr. Humphreys. 

Mr. Harper—I am sure we all very fully appreciate the trouble Mr. 
Page has gone through in the preparation of this paper. It bears on a 
very important phase of our business—the attainment of the highest 
lighting efficiency. As Mr. Cleveland would say, ‘‘ We are face to 
face with a condition and not a theory,” as the internal illumination 
of to-day is largely a struggle between the aesthetic and utilitarian; and 
if our consumers will persist in using an infinite variety of colored 
shades, wall papers and internal decorations generally that are destruc- 
tive of light, Mr. Page’s research will enable us to speak with some 
authority in regard to the relative loss of light incurred. In the eighth 
paragraph of his paper, Mr. Page says, ‘‘ The direct candle power was 
taken at each series of trials with and without the opal standard, 
4-inch, squat globe.” Judging from the position of the source of light 
D, in the plan and elevation of the photometer shown at Figs. M. and 
N, I presume these direct measurements were taken on an ordinary 60- 
inch bar. If this is correct, then, presumably, the tests were made with 
the flat side of the flame toward the disc box. Now, while it is true 
that by this method of measurement we obtain the relative “lighting 
value,” would the value obtained with the globe on remain constant 
throughout an entire rotation of the light source? In other words, 
would the value be the same at any point on the circumference of the 
globe at right angles to the plane of the light, icrespective of the posi- 
tion of the light in its interior, keeping in mind the reflection from 
that interior ? To put it still another way, ‘* What would be the value, 
measured direct and with the globe on, if the interior back part of the 
globe were covered with some non-reflecting substance?” Assuming 
the value to be less than that given by Mr. Page, does the method of 
measurement adopted by him give a fair criterion of the value, under 
specified conditions in ordinary internal illumination ? In the methods 
employed by Mr. Page for the measurement of reflected light it seems to 
me the results obtained can be at best only rough approximations to the 
truth. The light from D will be reflected simultaneously by the top, 
bottom, sides and back of box A; but those rays only, the angle of re- 
flection of which coincide with the aperture opposite disc box, will be 
effective on the disc. Here, again, we have a somewhat abnormal 
condition which, in my judgment, does not give a fair valuation of re- 
flecting surfaces in general internal illumination. Mr. Page himself 
shows that, with the direct rays from D completely shut off, he still got 
a value of nearly 3 per cent. by reflection from top and bottom aper- 
tures of globe. Again, are we justified in speaking of a ‘‘ standard, 
4-inch, squat globe?” Have wesuch astandard? Are the globes as 
designated and selected for this test so uniform in thickness and 
capacity that they can be used as a standard to which all other opal 
globes can be relegated ; and is it not true that the refrangibility of the 
light rays will be affected in proportion to the thickness and opacity of 
the intervening medium, whether the opacity be inherent in the 
medium or caused by some special preparation of its surface? About 
36 years ago Mr. King, in England, and Mr. Storer, in this country, 
made some very important experiments regarding the amount of light 
cut off by glass of varying degrees of thickness, opacity and color. Mr. 
King’s results were as follows : 


Clear glass..... 
Ground glass .. 


10.57 per cent. Smooth opal... 52.83 per cent. 
29.48 ‘* Ground opal... 55.85 ‘ 

No thicknesses of glass are given in these experiments, but you will 
notice a figure is given for the opals not very far removed from that of 


Mr. Page. Of a great number of tests made by Mr. Storer I select 
four: 
ee eee ee 4inch 8.61 per cent. 
pee ee " 13.08 ‘ 
Double English window ......... * 9.39 * 
SS re ee 4 ‘ 13.00 ‘ 


Between the highest and lowest of this series, with the same thick- 
ness of glass, there is a difference of 52 per cent., showing the import- 
ance of the constitution and general condition of the intercepting 





medium through which light is tobe measured. Mr. Storer shows that 
ground glass gives a value apparently independent of thickness—thatis, 
that the values will closely approximate, whether single or double 
glass be employed. The same may be said of smooth and ground opal. 
I am of opinion that if Mr. Page’s researches were carried far enough 
to embrace a fairly representative number of the great variety of 
opal and colored globes so extensively used, as well as a number of 
samples of wall papers of reflective and absorptive tints as commonly 
used, considerable good would result. While it is commonly known 
that certain colored globes and wall papers destroy or absorb a large 
amount of light, the varying degree of absorption is largely conjec- 
tural. I think, therefore, that if such valuable information as Mr. 
Page has given us were extended and grouped together in some con- 
venient form we would all find many occasions on which such knowl- 
edge could be made to tell with good effect. 

Mr. Norris—As a general proposition it is safe, when some apparent 
error shows persistent vitality, to assume that underneath the error 
there is a substratum of truth. The ‘‘Candle Power versus Illumi- 
nation” problem is one that has been agitating the minds of gas men 
for years, and the ghost refuses to belaid. Now what is the under- 
lying truth that gives to this controversy its power tolive? The eye 
sees objects by virtue of the light reflected from them, and it is this 
reflected light that is a measure of illumination. The photometer does 
not measure this reflective value of lights, but only the intensity of 
their direct rays, and thus it is that lights of equal candle power but 
different quality are not of equal illuminating value. Now it so 
happens that what a man wants when he buys a light is illumina- 
tion. He does not care for the candle power of the source of light— 
what he wants is to see the things in his house, and just here is 
where the photometer is weak. Let us assume an extreme case as an 
illustration. Suppose we have two light sources, one emitting an abso- 
lutely pure blue light, the other an absolutely pure red light. I 
presume it would be possible to compare these two lights on a Bunsen 
bar photometer, and adjust them so as to give equal candle powers. 
Now take the red light into a room in which all the furnishings are of 
a pure red color. The room would be a peculiar one, but it would 
appear quite well illuminated. Now remove the red light and sub- 
stitute the blue one, and note the result. The walls, the floor, the 
furniture, all would be in absolute darkness, and the only thing 
visible would be the blue source of light. Here we have two lights of 
equal candle power, as shown—and truly shown—by the photometer, 
but which, under the conditions assumed, are of entirely different 
values for illumination. Now combine the two lights, and we have 
a purple source of double the candle power of either alone. Take 
this combined purple light into the same red room, and the illum- 
ination would be exactly the same as when the red source was used 
alone. In this case we have two lights, one of twice the candle power 
of the other, and yet each having the same illuminating value, showing 
that the illuminating value of lights depends upon the conditions under 
which they are to be used, while the candle power is an absolute quan- 
tity that would be the same though the light were shining alone in 
empty space. True, the conditions I have assumed are impossible in 
practice, but the difference is one of degree and not of kind. Lights 
emit rays made up of different proportions of the cardinal colors, and 
the objects upon which the rays fall select only some of these rays for 
reflection, the color of the object as seen by the eye depending upon 
this selective reflection. A light source sending out red and blue rays 
in equal quantity would show a white object as purple, for the white 
object would reflect both the red and the blue rays ; but let these rays 
fall on a body that only reflects red rays and the body would appear 
red, the blue rays being completely absorbed. So far I have spoken 
only of the rays that proceed from the light source and are reflected di- 
rectly to the eye of the observer. But the reflection of these direct rays 
is not the complete measure of the illumination of a room. Each little 
point of the objects upon which the direct rays fall becomes in turn a 
light source and helps illuminate its neighbors. Thus, the light falling 
upon any object in a room may be divided into two parts—one the pri- 
mary illumination of the direct rays from the source of light, and the 
other the secondary illumination of the reflected rays from the neigh- 
boring lighted objects. Here again it is evident that the phenomenon 
of selective reflection plays an important part in illumination. If the 
object in question is in ‘‘ color sympathy ’’ with the source of light it 
will appear well lighted by the direct rays, while the amount of second- 
ary illumination will depend upon the color sympathy of the source of 
light of the object in question, and of the general furnishings of the 
room. The reflection—or, shall we call it radiation ?—back and forth 
of the light from point to point, of rays coming originally from a light 
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source, constitute what is known as diffused or scattered light. Some 
one has said that a large proportion of the disagreements between intel- 
ligent men come from looseness of definition and the use of the same 
term to express different ideas in different places This certainly ap- 
plies to the expression “diffusion,” or ‘‘ diffusive -~power” of light. 
Years ago Mr. A. C. Humphreys showed, by a series of experiments 
that amounted to a demonstration that, with the lights he used, there 
was no difference in their ‘‘ diffusive” or penetrative power, taking 
‘ diffusive’ power to mean the ability of the light to penetrate space. 
But these experiments did not attempt to compare the various light 
sources from the standpoint of ‘‘ diffusive power,” if we take diffusive 
power as being measured by the amount of scattered light to which 
they give rise. Mr. Humphreys’ paper was a successful effort to show 
that, where light sources of equal candle power differ in effect, the dif- 
ference is not in their penetrative power ; but this proof has often been 
regarded as a denial of the very apparent fact that, with lights of equal 
candle power but of different quality, there may be a large difference in 
the proportion of secondary illumination, due to the scattered light. 

Mr. A. S. Miller thought it would have been better had Mr. Page 
made all his experiments according to his original plan, for when he 
abandoned the disc of given size, substituting therefor a room, the con- 
ditions were so different that it would be virtually impracticable to 
satisfactorily carry out the comparisons or to arrive at an acceptable 
finality. 

Mr. Thompson thought Mr. Page had put the members under obliga- 
tions for what he had read to them, for his paper showed that the 
author had put much time and thought on it, as anyone who had gone 
into photometric experiments, on even a small scale, could not help 
but admit. 

Mr. Rusby thought the experiments made by Mr. Page were ex- 
tremely interesting, and that the author had opened up to the mem- 
bers a field for investigation that was most fertile in promise of good 
results. 

The Secretary then read the following contribution to the discussion, 
forwarded by Mr. A. B. Beadle, of Philadelphia: The paper under 
discussion suggests that our efforts in the field of artificial illumination 
have so far been mostly in the direction of producing intense local 
sources of light. Is not our illum:nation by gas, and electric light, 
too, artificial and unnatural? The human eye is not a good photome- 
ter, except where it is asked to judge of the effect produced by diffused 
and reflected light. The normal eye, by the development and training 
of thousands of years, is adapted to do its best work by daylight—that 
is, by the light of the sun. But this source of light 1s so far away, and 
is generally at such a height above the usua! plane of vision, that the 
eye seldom looks at it directly. Our experience of daylight, then, is 
almost always under a condition of diffusion and reflection. Daylight 
enters our room by large windows, and is reflected from the ceiling and 
from wall to wall until it is thoroughly diffused and softened. When 
we are out of doors we do not look directly at the sun, for we know 
that the eye would be dazzled, and for a time we would not be able to 
see things distinctly. But when the sun has set and we light our gas 
or electric lights it is another story. After the first glow of pride and 
satisfaction at the thought of the wonderful conquest of mind over re- 
calcitrant matter, we generally find that our eyes are getting somewhat 
uneasy and tired. What is the trouble? Why, we are doing at night 
exactly what we instinctively avoid doing in the daytime—we are 
looking straight at a lot of little suns that we have stuck up all about 
our rooms and streets. In 1891 I made a rough experiment that will 
illustrate the point I want to make. I noticed that one member of my 
family had a habit, during the evening, of holding a fan or paper in 
front of the face, so as to cut off the direct light coming from above the 
center table. The explanation always given was that the direct rays of 
light produced an unpleasant feeling in the eyes. In this case the eyes 
were normal in every respect. I then improvised an opaque reflector 
under the source of light, so constructed that all the light was reflected 
to the white ceiling, covering practically the whole ceiling to its junc- 
ture with the walls. Under these conditions the room was illuminated 
only by the reflected light thrown down from the entire ceiling. The 
effect produced was highly satisfactory. In comparing this effect with 
that previously obtained, one might say, at first, that the room was more 
brilliantly illuminated by the direct rays; but after a few minutes’ exper- 
ience of the illumination by reflection alone, the verdict would be that the 
latter was far better. While less intense and local, the illumination was 
an approach to the effect produced by daylight. Faces and objects about 
the room could be seen more distinctly, and the uneasy, uncomfortable 
feeling about the eyes was no longer in evidence. For the general il- 
Jumination of the room this reflected light was entirely satisfactory. In 





this case a well-shaded drop light was also used for reading or writing. | 
Probably the center lights could have been increased sufficiently to 
allow of reading or writing in any part of the room, thus making the 
drop light unnecessary. Some one will say that it would take more 
yas to produce this result. Perhaps it would, but this method of light- 
ing would be a rational and natural one, and well worth any slight in- . 
crease in cost, which, by-the-way, we should probably offset by the 
saving in oculist’s bills. It certainly is our duty to show our con- 
sumers how to get the most satisfactory lighting effects. I often notice 
two large stores in Philadelphia that ‘represent distinctive types of 
illumination. In the windows of the first the source of light is above, 
and is entirely concealed from the eyes of one looking into the window. 
The effect produced 1s particularly soft and pleasing. Colors and con- 
trasts of light and shade come out beautifully. The window of the other 
store is studded with naked incandescent lights, from top to bottom. 
The result is that the eyes are dazzled by the brilliancy, and the display 
of goods is not seen toadvantage. After looking in for a few minutes the 
eyes feel very much as they would if one had been looking directly at 
the sun. In the latter store windows the lighting probably costs three 
times as much as in the former, but the effect is particularly inartistic 
and bad. While in many cases it is not practicable to use reflected 
light alone, I think the results of Mr. Page’s experiments should 
encourage us to conceal the source of light as muchas possible. I 
believe this is the secret of artistic interior illumination. Note the 
popularity of the modern, high candle power oil lamp, as now equip- 
ped with gorgeous shades. In many cases they bave become a fashion- 
able fad, one result of which is that we miss the privileges of staring 
up many a bench or set of water gas apparatus. The cause of this 
popularity of the oil lamp is the soft, artistic effect produced, and this 
is due to the fact that the elaborate shades conceal the direct rays from 
the eye. I am afraid the average gas man is leaving undeveloped a 
very important branch of his profession. He should be more than a 
gas engineer; he should be a lighting engineer. He should be looked 
up to in his local community as an authority on effective and artistic 
illumination. Certainly, in the smaller towns, he should always be 
open to consultation about the proper arrangement of lights for 
various purposes ; and no banquet or formal dinner should take place 
that does not evidence his skill, even if he has to furnish the gas and 
the fixtures. The gas man has followed to literally the scriptural in- 
junction that his light should not be hidden under a bushel. The time 
has come when he can win more consumers, and incidentally increase 
his output, by hiding his light under an artistic shade, reflector, or par- 
tially opaque globe. I firmly believe the day will come when the pres- 
ence in our rooms of a naked gas or electric light, or one that is only 
partially softened by a glass globe, will be looked upon as a relic of an 
obsolete barbarism. 

The President in asking Mr. Page to close the discussion, remarked 
that the author must know they all appreciated the time and trouble 
necessarily involved in the preparation of a paper like the one Mr. Page 
had submitted. He (the President) also called attention to the heading 
of the paper, which declared that it was a recital of ‘‘ Some Experi- 
ments ;” and did not at all pretend to exhaust the subject. He thought 
the paper would lead to more extended investigations on similar lines 
by others in the near future. 

Mr. Page in closing the debate replied to the various questions pro- 


pounded. Referring to Mr. A. C. Humphrey’s question anent the | 


oil lamp standard, he said he employed a student lamp, with a wick 
so adjusted at the base that it could be raised or lowered independently 
of the slot chimney. He had kept that lamp at work in a trial lasting 
six weeks, and it satisfied him in every respect. His reference to the 
standard, squat globe had more to do with dimensions rather than 
thickness, for types of squat globes differed in that some flared, 
whereas others were rounding. His standard in that respect was 
globe-shaped. 

On motion of Mr, A. C. Humphreys a vote of thanks was passed to 
Mr. Page for his able, instructive and suggestive paper. 

[To be Continued.] 








The Incandescent Fire Mantel. 


by 
[A paper read by Mr. T. E. Pys, of London, before the Midland 
Association of Gas Engineers. ] 

The incandescent fire mantel is an appliance designed to facilitate 
the combustion of non-bituminous fuel in the ‘ordinary domestic fire- 
grate, and thereby to secure a fire of pleasing appearance and thorough 
efficiency, which shall at the same time emit neither smoke, smell nor 
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any objectionable fumes whatever. Wood of all kinds, bituminous, 
coal of the best or of the poorest descriptions, anthracite coal or gas- 
works coke, will all kurn with facility and intensity in any ordinary 
grate fitted with the fire mantel, whilst the addition of a limited per- 
centage of so called non-combustible material, such as spent oil shale, 
cannel coke, etc. (say from 15 per cent. to 20 per cent.), will not 
materially deaden or even affect the fire. 

Of all the fuels just mentioned, there is no doubt that, in view of 
the claims made on behalf of the new appliance—viz., a smokeless fire 
which is maintained at about half the expense of an ordinary coal fire, 
gas works coke is the best suited for use under the system, and a 
varied experience of this residual, as employed in conjunction with 
the mantel, has clearly demonstrated its utility for all ordinary pur- 
poses of domestic heating. 

It is not claimed in connection with the appliance that in the 
domestic grate we find an actually new field for gas works coke; and 
further, it is admitted that in some few instances this fuel has been 
successfully employed by gas engineers and other technical men in 
domestic warming without an admixture of cval or other artificial aids 
to combustion. It will, however, on the other hand, be readily ad- 
mitted that if the said field be an old one it certainly has, as yet, been 
but little worked upon, and that for all practical purposes gas works 
coke used alone is, as a popular domes.ic fuel, a conspicuous and 
certain failure. 

That if burned under conditions suited to its proper and complete 
combustion gas works coke would prove an ideal fuel for such pur- 
poses has long been known by the most eminent authorities. Professor 
Ramsay recently pronounced most strongly in favor of the general 
use of coke. Speaking upon the smoke nuisance, he said: ‘‘ There is 
one material—viz., coke, which gives out, weight for weight, a greater 
amount of heat than coal, which emits no smoke, and which produces 
what all of us are so unwilling to relinquish—a bright glow in the 
grate. In Paris it is the universal fuel. Could we induce our dense 
population to adopt coke fires our smoke nuisance would be greatly 
abated. Paris is a larger city than Glasgow, and yet it is clean and 
bright, while Glasgow is dark and dirty. The difference is almost 
entirely due to the fuel burned.” 

With this introduction I have much pleasure in bringing under 
your notice the incandescent fire mantel, believing, as I do, that pro- 
viding what has for so long been required for the proper combustion 
of the coke, it is destined to do yeoman service for many a perplexed 
gas manager in assisting him in the profitable disposal of what for so 
long has been a positive drug on the market. 

It is quite unnecessary to take up time at a meeting of this nature in 
arguing the importance of the considerations arising from what is 
practically the development of a new industry, and which, if one-half 
of the anticipations of the promoters of the system be realized, will 
almost revolutionize the present condition of coke sales. You will 
also readily anticipate most of what I may say upon the chemical actions 
attendant upon the use of the appliance, and I propose, therefore, to 
ask attention for the present more particularly to such practical issues 
as have already been decided, and to present data of actual ex- 
periences. 

The fire mantel is, as you see, a simple contrivance, consisting of a 
frame carrying two rows of air tubes. The frame is placed inside, and 
close up to, the front bar of the fire grate. When the fire is in opera- 
tion these tubes convey into the interior, at two different levels, a sup- 
plementary supply of atmospheric oxygen. The carbonic oxide pro- 
duced in the fire is thus met, as generated, by what may be termed the 
secondary air, the heat attending its conversion to the dioxide being 
utilized in raising to incandescence all the fuel in the immediate 
vicinity of the monoxide flame. By this means a large amount of heat 
is obtained from the incandescent material for useful radiation into the 
apartmeut which under ordinary circumstances is in great part or 
wholly lost, as the well-known carbonic oxide flame, usually noted in 
considerable amount at the top of an ordinary coke fire, although an 
intensely hot one, gives out no sensible heat by radiation, and its useful 
heating effect is actually nil. The place and action of the tubes should 
not be misunderstood. It is not claimed that the air currents toward 
the fire are concentrated on the tubes, nor yet that the tubes them- 
selves directly increase the air supply. They do so, nowever, in- 
directly, as will be shown presently. What the tubes actually do is to 
convey a portion of the air, while still containing its complement of 
pure oxygen, right into the heart of the fire, whereas the bulk of what 
orygen enters the fire through the front, in the ordinary way, is 
quickly converted into monoxide and dioxide of carbon. Herein lies 
the secret of the brilliant combustion beyond the tubes, at a point 


which, without them, and especially in a small fire, presents an area 
of most incomplete combustion and half-black fuel. The intense heat 
thus set up and diffused in every direction maintains a sharp, upward 
current of air, which serves a twofold purpose. The heated products 
of combustion, supplemented by a large volume of rarefied air, and 
minus the usual complements of smoke and dust and other clogging 
and weighty matter, possess a buoyancy which, so far as present ex- 
perience goes, has invariably succeeded in overcoming the worst 
down-draughts in the ordinary chimney, whilst, as already explained, 
the CO produced in the fire is already largely or wholly converted 
into CO,; and the only remaining fumes to be noticed, due to the 
sulphur in the coke, are thoroughly erated in the fire and wholly 
carried up the chimney, and not the faintest trace can be detected in 
the apartment. Another very important effect of the rarefied air cur- 
rents is the suction induced at every point of the fire, drawing fresh 
supplies of air, and maintaining in the apartment a free and healthy 
circulation, which insures a constant renewal of the atmosphere and 
the removal of deleterious gases. 

With reference to the cost of the fire, my own experience, at home in 
the sitting room and in the Company’s show rooms, shows a consump- 
tion of coke costing at present about 3 cents per day, which will not ex- 
ceed 4 cents in the winter time. Coke is sold in London by measure, 
but I believe present prices range from $3 87 to $4 per ton, inclusive. 
From this data you will readily calculate the relative cost of the fire in 
any locality. You will probably have already seen the figures given in 
this connection by Mr. Geo. Lane, of Aylesbury, which are as follows: 
** For 12 hours’ consumption of coke it cost, at 8 cents per bushel, 4 
cents to heat a room 15 feet by 18 feet, maintaining a temperature of 
65° F.” 

The manipulation of the appliance is as follows: Having filled in the 
bottom row of tubes the mantel is placed in position just inside the fire 
bars, and the fire laid in the usual way with paper,wood and coal. The 
top row of tubes is then inserted and the fire is lighted. When 
the coals are well alight coke is added, and is then used alone for 
the rest of the day. Where upright Bunsen gas burners are available 
they will provide a ready means of starting the fire without the use of 
coal. 

In conclusion, the claims here put forward of a satisfactory solution 
of the long-standing difficulty in the way of a universal adoption of 
coke for domestic heating—large and important as these claims may be 
and are—are daily being supported by highly respeeted members of 
your own profession, whose names are a guarantee of their disinterest- 
edness—except as regards the profitable disposal of the residuals of their 
undertakings. Mr. F. Livesey, of the South Metropolitan Gas Com- 
pany, long ago reported most favorably on the utility of the appliance, 
and I am informed that his staff now recommend it to consumers. The 
Gas Light and Coke Company tested it under lengthened and severe 
trials, using two fires side by side, with and without the mantel, with 
most satisfactory results. And amongst other engineers well-known to 
us all, Mr. W. Hardie, of Newcastle-on-Tyne, after repeated trials, 
expressed his complete satisfaction, and desired the Incandescent Fire 
Mantel Company to publish, on the circulars for that district, the re- 
commendation of his Company. I would much prefer, however, to 
spare you details of this nature, but—having myself had a lengthened 
experience of gas management in London and the provinces—I fully 
appreciate the importance to the industry of the new system, if only 
the claims made on its behalf can be substantiated. That this is so the 
independent testimony referred to can leave no doubt; and this testimony 
is being supplemented almost every day. What will, however, interest 
you even more is the following. Owing to my connection with the 
Incandescent Fire Mantel Company I am able to say that the appliance 
is being received most enthusiastically by the general public in all 
parts of the country, and that its operation and utility are more thor- 
oughly understood and appreciated than could have been expected for 
an appliance so new and original. As it becomes better known so the 
demand increases, and to such an extent as for the moment to seriously 
embarrass the management in the prompt execution of orders, as prob- 
ably some gentlemen in this room are aware. The home demand for 
gas works coke must, therefore, follow ; and if gas engineers will make 
known to the consumers the unique advantages of the fuel, the new 
possibilities of using it without unpleasantness and difficulty, and the 
facilities they have for delivering it at a rioderate cost of the consumer’s 
own door, broken ready for use, | am convinced that those of the mem- 
bers who hitherto have had but a poor demand will very soon reap 
profitable fruits from their new enterprise, which will go a long way to 
recoup losses on the ever-dwindling values of the other residuals, more 
particularly sulphate of ammonia. 
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Discussion. 


The President said they were much obliged to Mr. Pye for his in- 
teresting paper, and for showing them this novelty. The coke fire 
in the room was fitted with one of the mantels, and he thought they 
would all agree that the fuel was being consumed in a very different 
manner to what it would be in an ordinary grate and under ordinary 
circumstances. Anything that would help them to get rid of the 
heaps of coke in their works would bea great boon to gas managers ; but 
then the question arose whether that would not interfere with.the con- 
sumption of gas in gas fires. They would be glad to hear what any 
one had to say about this new method of burning coke. 

Mr. J. F. Bell, Stafford, said that anything that would enable the 
domestic consumption of coke to be increased would be a great boon 
to gas managers. One point that occurred to him was whether the air 
tubes would not quickly burn out. The fire in the room was cer- 
tainly better than it would be without the apparatus, and if the com- 
pany would let them have these mantels, and guarantee that they 
would last a reasonable time, he thought they would be a great 
advantage. Nothing could be better than a coke fire for heating 
kitchens and other apartments that were regularly used. Of course, 
for rooms that were only occasionally used no one would think of in- 
troducing anything but gas fires. 

Mr. H. Taplay, Wellington, referring to the need for regulating 
fires in accordance with the varying temperatures throughout the day, 
asked how it was proposed to regulate the coke fire, if it was to last 
the whole day long. If the fire was to be built up in the way pro- 
posed the heat would be at times intolerable. A gas fire they could 
moderate and a coal fire they could moderate, but he could not see 
how they were to moderate the heat with one of these things, unless 
they pulled the whole paraphernalia out. 

Mr. C. Meiklejohn said there had been one of these fires in his Board 
room forsome time, and he had a little experience which answered Mr. 
Taplay’s question to some extent. He did not see how a coke fire could 
present any greater difficulty in the matter of the regulation of the heat 
than a coal fire did. When they wanted to reduce the power of a coal 
fire they stopped putting coal on, and the same applied to the coke fire. 
When they ceased putting coke on the fire burned gradually down. 
The fire in his Board room was lighted at 6:30 and it was still alight 
after 9 o’clock. There was no coke put on in the interval, and, of 
course, the volume of heat was greatly reduced. He understood from 
Mr. Pye that the small bit of fuel left at the end of the period referred 
to was sufficient to start the fire again without the addition of anything 
else. Therefore, he saw no difficulty about increasing or decreasing 
the heat at will. He fully endorsed all Mr. Bell had said about the 
value of a domestic demand for coke, and also what the President had 
said with regard to the increased brilliancy produced when the mantel 
was used; but he was not satisfied that the mantel made it possible to 
burn coke in any grate. He had tried the smallest size mantel in the 
grate in his own office, and he had had to discard it in favor of a gas 
fire. The grate was a very bad one, as no depth of fuel could be put 
into it; and with the mantel on the temperature did not rise above 55° 
on a not very cold day. 

Mr. Taplay said he did not wish to be understood as being against 
coke fires. What he wanted to know was whether, in a domestic room 
where the family would be sitting—and, generally, they sat round the 
fire—whether there was any means of regulating the heat, such as they 
had in the case of a coal fire. 

Mr. 8. Meunier, Stockport, said his experience of the mantel only 
dated from the previous day, although he had given an order some 12 
months ago. He had one fixed, but it had not been in use above an 
hour when one or two of the tubes had split. He should like to know 
what Mr. Pye’s experience had been with the tubes. The disposal of 
coke was, with him at any rate, a rather important subject. He was in 
the beautiful position of having many gas works around him, where 
there was a great deal of coke produced, and consequently there was 
considerable difficulty in getting rid of it. Any increase in the sale of 
coke would benefit their balance-sheet ; but he was not quite sure 
whether it would be the best thing for the purpose. Undoubtedly it 
would have a good effect with regard to fogs, but it might be that if 
they endeavored to increase their output of coke it would reduce the 
price of coal. Their great difficulty was due to the fact that coke had 
to be sold too cheaply. It might be that by improving the demand 
they would simply be reducing the price of coal, and not improving 
their revenue. His idea was that it would be better for them to try and 
get rid of their coke by the ordinary means, and endeavor to increase 
their trade in gas fires. Mr. Pye was speaking from experience gained 





in the south, but experience down south and experience up north were 
different in more ways than one. 

Mr. C..E. Jones, Chesterfield, wished to speak as.a user of coke for 
domestic and other purposes for a quarter of a century. It had been 
said that God made the country and that man made the town, and that 
was no doubt so. Man had made the’towns, and he had made some of 
them very ugly and some of them very beautiful. But directly he put 
up & nice building he dressed it ina suit of semi-mourning. The cru- 
sade against smoke was a very justifiable one. The coke fire was 
smokeless, and gave more heat and was more manageable than the coal 
fire but they had to convince the intelligent British public that that was 
so, especially in the neighborhood of the coal fields. People liked to 
see a flame, and could not understand that a good fire could be obtained 
without flame. He contended, from an experience extending over a 
quarter of a century, that the coke fire could be controlled without any 
such appliance as was before them, and with equal success. The 
chemical reasons given by Mr. Pye to explain the action of the mantel 
appeared to him to be insufficient, because the same result was obtained 
in a well-regulated coke fire without any tubes atall. If by leading 
air into the center the combustion was accelerated it would lead to an 
increased consumption of fuel, which was said not to be the case. 
The secret of coke fires lay in the breaking of the coke to the proper 
size. If they broke their coke, according to the sizes of their grates, 
from the size of a walnut up to the size of their fist, or took it even as 
it came from the gas works, they could obtain a good fire without 
smoke; they would obtain more heat, and a little practice would enable 
them to light the coke with only a little wood. All the fires in his 
house were coke fires, and they were lighted with small pieces of wood 
and some nice, dry, small coke. They burned up much quicker than 
coal fires. He had not bought a ton of coal for domestic purposes for 
20 years. He had used some for greenhouse purposes, but now he used 
very small coke for that purpose. He was sure that results equal to 
those given by this mantel could be obtained by breaking coke to sizes 
to suit the grates. He did not think there was much in the suggestion 
that cheap coke would cheapen coal. In his opinion coal was too 
cheap now. He advised them to teach the public how to use coke fires, 
and thus do away with the abominable smoke which polluted the atmo- 
sphere, poisoned mankind and shortened human life. 

Mr. Pye, in replying to the discussion, said he was pleased to hear 
that Mr. Jones had successfully used coke in ordinary grates. But the 
public were not like him ; they were not nearly so well enlightened, 
and they would not take the trouble when they were enlightened. Coke 
was a fuel that required special care, and therefore they would need 
either to prepare it for the public or give them some appliance which 
would enable them to burn it without that special care. They would 
not exercise care themselves, but if they were given an appliance they 
would pay for it. This coke fire was as manageable as a coal fire, but 
an ordinary coke fire in the hands of the general public was not so. 
An ordinary coke fire, unless kept in full blast, would go out, and it 
also gave off most objectionable fumes. It had been suggested that the 
public wanted flame,and that they wanted to poke the fire. That was quite 
true, but the best way to overcome that prejudice was to show them this 
flameless fire at work. He had never heard the objection raised after 
the fire had been seen. Mr. Jones said that the chemical reasons were 
not sufficient ; he said that an open fireplace would supply all the air 
that was necessary. But experience did not bear that out, for with this 
mantel a slow combustion or a close-bottomed grate would give as good 
results as the open grate did. Mr. Meiklejohn had answered the ques- 
tion respecting the regulation of the heat. It was a very simple matter 
to regulate the fire, for by means of a close fender they could convert 
the grate into a slow-combustion grate. He was speaking from person- 
al experience in his own house, where, of course, it was necessary to 
regulate the fire, and it was done with the greatest ease. With regard. 
to the life’of the tubes his experience was that they never broke once 
they were in the fireplace. They sometimes broke before being placed 
in position. They stood the fire very well, and lengthened use simply 
put a glaze upon them. As bearing upon the life of the wire mantel it-. 
self, he might say that with a full fire the mantel was so cool that it 
could be held in the hand. 








Fuel Gas from Anthracite Coal. 


nineties 
In a paper on this subject read by Mr. J. Gardner, before the Scran- 
ton (Pa.) Board of Trade, the author said : 
The late Denny Lane, who was a gas engineer of prominence, stated 
before the Institute of Civil Engineers that, *‘ with ordinary town gas, 
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16-candle power, 3,000 horse power could be sent a distance of one mile 
for an expenditure of one horse power, and economy of distribution far 
exceeding that possessed by any other system, either hydraulic, pneu- 
matic or electric, being only 1.30 per cent. of the power conveyed.” 
I found at the Otto Gas Engine Works, West Philadelphia, where they 
employ gas engine power, the gas being produced with buckwheat 
coal, costing $2.65 per ton in their bins, that their weekly cost per horse 
power for fuel was 6 cents and under, and that one pound of coal fur- 
nishes one horse power per hour. The Otto Company guarantees one 
horse power per hour for 1} pounds anthracite pea coal, with producers 
and engines of their own construction. They assert practice has de- 
monstrated that 18 cubic feet of gas per hour are required for each 1,200 
candle power arc light per hour on a circuit of several miles, embrac 
ing 130 lamps. This would be at the following cost for gas in holder, 
an expense to each lamp per hour as follows : 

At 10 cents for gas, equals 1.8 cents per lamp. 

At 5 cents for gas, equals .9 cent per lamp. 

At Danbury, Conn., gas and electricity are furnished by the same 
company. They have three 100-horse power gas engines, run with 


producer gas made with anthracite egg coal, costing, at the time of my 


visit, $5 per ton. They are satisfied that they have a very economical 
plant, and say they get one horse power per hour with one pound of 
coal. 

Now, as to what we are able to do with the millions of tons of waste 
coal scattered through the coal regions. After working over the piles 
and extracting all the marketable sizes, the earth will still be encum- 
bered with millions of tons of unmarketable stuff. With this I am 
prepared to make a gas as valuable for fuel as the best prepared coal, 
and far more efficient in power-usivg gas engines than the best of coal 
with steam engines. Special devices were necessary in the use of 


culm. It could not be used in any of the producers before made. To 


force the necessary amount of air for combustion, and steam for de- 
composition, uniformly, through a mass of fine culm from 3 to 4 feet 
deep, requires not only considerable pressure, but an equal distribution 
of the air and steam through the mass, with no vertical openings for 
the dust or culm to fall in or through, or to blow openings—called vol- 
canoes—up through the fuel, also means for maintaining a uniform 
depth of fuel. 

These provisions being worked out, we are able to produce gas with 
this material without more trouble or cost than with prepared coal, and 
this we have been doing for several months. By actual measurement, 
we produce and store from 120,000 to 188,000 cubic feet of gas with one 
ton of fine waste from the washing. With culm from the pile, after 
taking out all sizes above buckwheat, we get about 140,000 cubic feet 
per ton. Fifty cubic feet of gas in a gas engine is a large allowance 
for one horse power per hour; hence one ton of culm will furnish 2,800 
horse power per hour, or 230-horse power for 10 hours, and there is no 
waate of fuel when the power is not in use. No boilers to care for, in- 
aure or explode, and but little expensive water required. 

Aside from cheap power, we have a cheap and convenient fuel. As 
an instance, at Oxford, N. J., gaseous fuel from anthracite buckwheat 
was used in all the furnaces at the nail works, and Mr. Lukins in- 
formed me that about 600 pounds of buckwheat coal, converted into 
gas, did the work of 1,000 pounds of egg coal used direct. Besides the 
convenience of handling and certainty of the heat, was freedom from 
dust and sulphur. 

For domestic purposes, gaseous fuel is in every way most desirable, 
and is being extensively used even where more expensive than coal. 

The gas made with anthracite coal is not of itself illuminating, but 
with a Welsbach burner it gives a bright, white incandescent light. I 
have carbureted the gas, making it luminous and increasing its effi- 
ciency, This would add but little to its cost, and might be desirable 
for domestic purposes. 

I know of no device enabling us to use the waste from the washery 


under the boilers, and it is well known there is great waste of fuel in 
burning the average culm. The efficiency of boilers is greatly in- 
creased by use of gas, and their life extended ; and where culm is used 
it would be economy to generate gas and use it under the boilers instead 
of using the culm direct. 








Commercial Testing of Gas Coal. 





[A paper read by Mr. THomas GLover, of West Bromwich, England, 
before the Midland Association of Gas Managers. ] 

If there is one thing more than another upon which the successful 

working of a.gas works depends surely that one thing is the choice of 


. coal.: Coal is the base upon which we build; if we choose well and 





wisely, the first step has been taken towards a good balance sheet. It 
may be said that good coal must be followed up by good management 
in other directions if success is to be looked for; and that is no doubt 
true. What I desire to emphasize is the fact that the choice of coal is 
the starting point, which, if overlooked, no amount of attention in 
other branches of manufacture or distribution will make up for. 

There are gas coals which have earned a good name, and may be 
looked upon as standards whereby to gauge other coals not so well 
known. The reputation of some well known coals is well deserved, 
se2ing that year after year their merits have been tested in the most 
practical way ; and so long as the price is kept at the normal market 
value the gas manager may be excused if he gives a seemingly cold 
shoulder to the claims of new rivals. This confidence, however, may 
sometimes be carried too far; and if tests were made the results ob- 
tainel from some of the coals upon which we have placed so much re- 
liance would sometimes cause no little surprise. 

When we consider the wide area over which our coals are mined, and 
the possible difference in locality from which the coal is obtained at the 
same pit, we can understand that the nature of a seam may be different 
when examined, say, at intervals of five years’ time, due to the altered 
position in the coal basin from which the coal is being mined. This is 
a good reason why periodical testings of all coais which are in use 
should be made. 

With the manager who is wide awake, and who wishes to keep him- 
s2lf up to date, coal testing will not be confined to one or two favorite 
‘*brands” of coal. If he is the happy possessor of aconvenient testing 
plant, he will launch out into new fields, and it may be that his find- 
ings will be of considerable value to his undertaking. 

To illustrate this point the author will venture to refer to an instance 
in his own experience. As is pretty generally known, most of the Dur- 
ham coals are particularly free from sulphur, while the West Cumber- 
land gas coals have not such a good character in that respect. At a gas 
works situated at almost equal distances from the two coal fields, it will 
be easily understood that the coal which was relatively free from sul- 
phur was almost invariably chosen, to the exclusion of the one which 
contained rather more than a fair share of that impurity. On the occa- 
sion of the opening of a new pit in West Cumberland, to work a well 
known seam, the gas manager was prevailed upon to make a series of 
tests ; and it was a pleasant surprise to find that the gas and the residual 
coke contained only a low percentage of sulphur, whilst the yield of 
gas and the illuminating power were such as to place it amongst first 
class gas coals. The purity of the gas and coke in regard to sulphur 
was found to have been considerably improved by new methods of 
cleansing the coal from impurities at the colliery, with the result that a 
considerable percentage of sulphur, etc., was removed ; hence the im- 
provement which was found in the quality of the gas and residuals. 

Other instances of the same kind might be quoted nearer home, but 
sufficient has been said to show the importance of looking at the sub- 
ject with unprejudiced minds, and, whenever possible, of verifying the 
information already possessed, as well as of seeking to know the char- 
acter of all likely coals which are offered. 

In gas works where the output of gas is from 10 to 50 million cubic 
feet per year, and where there are no stringent conditions as to illumi- 
nating power, there is no difficulty in making a 12 or 24 hours’ working 
test at any time of the year. In works of greater output there may be 
considerable difficulty in making such a test; hence the necessity for 
having a separate plant where comparatively small quantities of coal 
may be dealt with ; and no moderate or large-sized works can be re- 
garded as being complete unless it has an experimental test plant. 

The coal testing plant should, as far as possible, be a gas works in 
miniature ; with every facility for measuring accurately the products 
from the coal under test. The conditions and methods of working 
should be similar to those practised on a large scale. There should be 
always more than one retort in the bench, so as to allow the retorts to 
be charged alternately. In this way the light gases from one charge 
are mixed in the hydraulic with the heavy gases from a new charge, 
and the process becomes similar to that which experience has shown to 
be the best for ordinary working. 

With a test plant similar tothe one about to be described it is possible 
to make two, or, at a push, three tests in oneday. The weight of coal 
used per test would be from 2 to 3 ewt. The results, therefore, would 
be of much more practical value than those obtained by the distillation 
of afew pounds. If circumstances will allow, it is an advantage to 
have such a test works in close proximity to the manager’s laboratory, 
so that the assistant who is engaged on the chemical analysis of the 
coal, coke, gas, etc., may supervise the work of drawing and charging 
and be ready to take the photometrical tests at the right time. 
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The three great factors, exclusive of price, which control the choice 
of coals, may be said to be yield of gas by volume, illuminating power, 
and weight and quality of coke. To facilitate comparison previous to 
buying, when a large number of tests are made, it is advisable to 
reduce these three items to one figure, viz., cost per candle-thousand. 
This is arrived at by dividing the cost of the coal in pence, less the 
value of coke, by the candle-thousands. The value of the tar and 
liquor is purposely avoided in this calculation because of the diffi- 
culties of estimating their true volume. 

With two retorts the work of testing would be commenced by putting 
in a light priming charge, for the purpose of clearing the pipes and 
apparatus of air or stale gas. <A carefully weighed charge of 4 cwt. 
would then be put in, and the time noted. In an hour afterwards the 
second retort would be similarly charged. At the third hour the first 
would be drawn and charged again ; and so on until, with steady pro- 
duction each hour, the yield has been accurately decided. 

Each charge of coke is weighed hot, so that no inaccuracies occur 
through water being absorbed in quenching. 

The state of the meter, taken every hour, gives the production from 
4 cwt. of coal ; from which the production per ton is readily calculated. 
‘the temperature at which the gas is registered should, of course, be 
carefully noted, and corrections made. 

The illuminating power may be taken every two hours, and the av- 
erage of these tests may be regarded as reliable. The gas for testing 
purposes may be collected in a 10 cu. ft. capacity gasholder within the 
laboratory, the bulk of the gas being passed on to the town mains, or, 
preferably, to the inlet of the works’ exhauster. A holder of sufficient 
capacity to store the whole of the test gas is thus dispensed with, a sam- 
ple stream being constantly taken off into the laboratory holder. This 
method of collecting samples of gas is not only useful with a test plant, 
but will be found equally valuable when it is desired to find the illumi- 
nating power of the gas from the works over any period. A carefully 





regulated stream, say 2 cubic feet per hour, being supplied to the test 


holder, care should be taken, in any case, not to have a long length of 
supply pipe unless means are provided to get a good stream to flow 
through it. — 

When a works’ test of a sample of coal is being made the small holder 
has many advantages over the old system of using a large holder ; and 
the tests can be made more frequently and will therefore be more re- 
liable. 

The three chief items which control the value having been decided, 
other important items of information will be obtained in the laboratory. 
These are — specific gravity, sulphur in volatile products, sulphur and 
ash in coke, and the calculations in regard to sperm value. These facts 
properly tabulated, along with the price and the cost per candle thous- 
and, will enable the gas manager to decide at once upon the coal having 
the most advantages for his purpose ; and witha plant such as the one 
I have described the manager of any moderate sized works may have 
information which will be of far greater value than that which is some- 
times submitted on elaborate sheets of analysis. 

It will probably be found advisable to make a comparison of the re- 
sults which can be obtained on a working scale, when the plant is in an 
average condition, with those produced in the test works, and, if neces- 
sary, an allowance can be made for the difference. 

This somewhat discursive paper may be summarized as follows : 

(1) It is advisable to test well known coals periodically, and an ad- 
vantage to have facilities for making rapid but accurate tests of all suit- 
able coals which are offered. ; 

(2) For this purpose, in moderate and large sized works, a test plant 
should be provided. 

(3) It is not necessary, in such a plant, to collect in a large holder 
the whole of the gas from the coal under test, a sample of, say, 10 cubic 
feet being easier to manipulate for accurate testing. 

(4) The results from such a test plant should be compared with those 
made on a working scale, so as to arrive at the results which may be 
expected when the coal is used under ordinary conditions. 


Appendix to Mr. Glover’s Paper.—Suggested Design for a Book to Keep a Record of Coal Tests. 
RECORD OF COAL TESTS. 
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Underloaded Engines. 
sspllalianiasina 

A writer in the Scientific Machinist says that when we speak of the 
evils of trying to run an overloaded engine we are readily understood 
by even a tyro, but when we commence to tell of the evils of an under- 
loaded engine, our meaning is not so apparent. The engineer who is 
running a Corliss engine with a light load, so that he must either listen 
to an exasperating rattle of his exhaust valves or else throttle the pres- 
sure until the point of cut off is lengthened sufficiently to give a much 
higher terminal pressure than would otherwise be necessary, knows of 
one evil due to the light load; but it is not of this that we wish to speak 
particularly at this time. 

Suppose that we have an automatic engine running with a high boil- 
er pressure, and cutting off at a point that gives, say, 20 pounds termi- 
nal pressure absolute. We calculate the water consumed per hour, as 
shown by the diagram, and dividing the amount by the horse power de- 
veloped, find that our rate of water consumption is low. After a time 
some of the machinery is stopped and we find that the terminal pres- 
sure is now but 10 pounds absolute. The weight of steam used per 
hour at this high pressure is now a great deal less than before ; conse- 
quently, when we divide one by the other we find that the rate is much 
greater than when more power was used. In other words, it costs more 
to develop a horse power than before the change was made. 

One reason why it may seem to beto the contrary is that when our ter- 
minal pressure is high we exhaust the steam when it seems as if there 
was much useful energy in it, which is thrown away. If we use it un- 
til more of this energy is used, or in other words, until the terminal 
pressure is lower, is it not reasonable to expect that the efficiency will 





be greater? When the terminal pressure is high the cylinder is kept 


warm, but when it is low then the temperature of the cylinder is 
lowered accordingly, so that when another charge of steam is admitted 
much of it will be condensed in warming it up again. This is a loss 
which the diagram does not fully show, but it affects the results greatly. 
This condensation leaves some water in the cylinder, as a matter of 
course, and after the cut off has taken place, and the pressure falls, the 
heat present may evaporate this water. 

At first thought 1t may not be plain why this does cause a loss, bis it 
should be remembered thatthe heat taken to evaporate this water comes 
from the cylinder, and as a natural consequence, must reduce its tem- 
perature, hence the loss when another charge of temperature is admit- 
ted. Asarule unloaded engines give steadier speed in the mill or 
factory than overloaded ones do, for the simple reason that if an engine 
is loaded beyond its capacity it cannot maintain its speed. This is a 
consideration that may far outweigh the slight difference in the cost of 
producing steam to develop a horse-power with a light load. Every 
engine should be so made, however, that it will not race when the load 
is thrown off, for the governor should be so adjusted that at its highest 
point it will not allow the valves to admit any steam to the cylinder, 
hence excessive speed will be impossible. Cross compound and tandem 
compound engines, of medium and large sizes, are coming into very 
general use, and the competition among engine builders is so sharp that 
some of them may be found that are running at speeds which bring the 
rim of the flywheel very nearly, if not quite up to the danger line when 
at regular speed. If the load is thrown off suddenly, or an attempt is 


made to run with a very light load, the speed will vary greatly. Itis 
more difficult to avoid this, with such an engine, than wherea non-con- 
densing engine is in use, for just before the load is thrown off, a heavy 
charge of steam may be admitted to the high pressure cylinder, and this 
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passing to the receiver and to the low pressure cylinder, gives the parts 
a momentum which is felt during the next stroke, especially as the 
effects of the vacuum operate to assist this undesirable state of affairs. 
The consequence is that before the engineer can get to the throttle valve 
and shut off the steam, the flywheel is running at a dangerous speed, 
and there is little doubt that some of the flywheel accidents that have 
proved so disastrous, were caused in this way. Such engines should be 
fitted with the most sensitive governors made, and the valve gear 
should not only be adjusted correctly when first set up, but it should 
be inspected and tried at short intervals, that it may be kept ready for 
an emergency. 








The Explosive Properties of Acetylene. 
«scallion 

Some experiments recently completed by Messrs. Berthelot and 
Vieille show that considerable precautions are necessary in dealing 
with acetylene, particularly in the compressed state. The gas in ques- 
tion is an endothermic body—that is to say, a quantity of heat is liber- 
ated on decomposing it into its constituents, hydrogen and carbon. 
Reasoning on this basis, the experimenters determined to try whether 
the gas could not be detonated by means of a cap of fulminate of mer- 
cury. This proved possible, though at atmospheric pressures the ex- 
plosive wave did not proceed throughout the body of the gas, the de- 
composition being limited to the immediate neighborhood of the deton 
ation. When, however, the gas was compressed, the experiments 
showed that it might prove a dangerous explosive. In fact, it was not 
then necessary to use a detonater, as it was found that the mere heat- 
ing of the gas by an incandescent platinum wire was sufficient to cause 
an explosive decomposition of the acetylene. Average figures from a 
number of experiments made with different degrces of initial compres- 
sion showed the following rises of pressure : 


Maximum Pressure 


Initial Pressure. Observed on Explosion. 


Lb. per Sq. In. Lb. per Sq. In. Ratio. 
31.7 138.7 4.4 

49.4 271.0 5.5 

85.1 600.0 7.0 
160.0 1,312.0 8.2 
301.0 3,028.0 10.1 


On opening the steel test tube after an experiment, it was found to 
be filled with a mass of finely divided carbon agglomerated together by 
the increase of pressure. The rise of temperature at the moment of ex- 
plosion was considerable, and in the case of the last of the experiments, 
referred to above, amounted to as much as 2,750° C. It was, morover, 
found possible to detonate liquefied acetylene in the same way, a pres- 
sure of over 35 tons per square inch being then attained. The explo- 
sion was started, as in the previous cases, by means of a white-hot 
platinum wire. Dropping a bottle of the liquefied gas, or allowing a 
heavy tup to fall on it, proved insufficient to detonate the mixture, al- 
though when the bottle was broken by the tup a violent explosion oc- 
curred. This, however, arose from the combustion of the gas, and thus 
differed materially in nature from theexperiments previously made, 1n 
which the acetylene was merely resolved into its elements. 








The Fire Risk in Belt Transmission of Power. 
cenit 
By Mr. Wa. EtMmeEr, JR., in Electrical World. 

In conversation with a well-known mechanical engineer recently, 
the topic finally reached was the problem of the modern systems of 
transmission of power. Various phases of the matter were discussed, 
and at last the question of fire risks was brought up. The relative safe- 
ties and dangers of the belt and line shaft methods were contrasted with 
the systems using electric motors, and the writer, who is an advocate of 
electric power in small units, undertook to hold up that end of the de- 
bate. The well known dangers of hot journals were pointed out and 
the opposing side adduced the heating of wires from overloads on the 
failure of fuses to blow. This overheating of wires is a matter of which 
we have heard a great deal in times past, and of which we hear con- 
siderable at the present time, but it seems that the condition of affairs 
must have been exaggerated. Every fire in a manufacturing establish- 
ment which is not proven to be due to some definite cause is, for want 
of a better scapegoat, assigned to a defect in the electric wires. Truth 


compels the statement that in a great many electrical installations, par- 
ticularly those made some time ago, the wiring is in very bad shape. 
Wooden cleats can be found in abundance, wires run under and in con- 
tact with pipes, lamp cord hooked up on nails and circuits overloaded 
by the continual addition of Jamps. These things are bad enough, and 





should be remedied at once, for no one can tell when the time may come 
for the catastrophe to occur. It has often occurred to me that the 
underwriters would iiave their hands full for about a year if they did 
nothing else but go around the country condemning the old wiring 
which is such a menace to the owners of the various establishments 
where it is to be found. 

But granted that all these things are so, the question is, do the fires 
started by electrical troubles cause more damage than those started by 
hot boxes? Statistics will prove that they do not. A single instance of 
a fire in a belt system of transmission of power will serve to illustrate 
the point. In a certain mill, which shall be nameless here, one room 
was cut off entirely from the main floor by a solid brick wall. This 
wall was pierced by but two openings, these being merely -orizontal 
slots wide enough to allow a belt to pass through. The main line of 
shafting drove the isolated machines in this small room by means of a 
belt which came through these slots in the wall. A short countershaft 
received the power and distributed it as needed. The mill happened 
one week to be working overtime in certain departments, so that this 
left the main floor unoccupied. The engine which supplied the whole 
establishment with power had to be run and drive all the line shafts in 
the building. This gave the few attendants an unusual amount of 
work, and for some reason the countershaft in that certain little 
detached room was neglected. It does not appear that the thought 
ever occurred to the oilers that the isolated situation of the room im- 
munized the mill from the risk of a fire starting there, but it would cer- 
tainly seem that if a fire had to start that was a pretty safe place to 
have it begin. A solid brick wall is considered a very good fire insu- 
lator, and the presence of those two small slots would hardly be taken 
into coasideration. 

But let us see what really did happen. After an indefinite numer 
of thousand revolutions, a box on that countershaft became dry. After 
some more revolutions it ran hot and finally blazed up. The shafting 
and hangers in the mill were caked with dirt and oil, and the next 
thing that happened was that the lintand dust on the belt caught fire. 
The fire traveled with the revolving belt through the openings in the 
wall and ignited the grease on the hanger nearest the dr:ving pulley on 
the main line shaft. Then the oil and dirt on the shaft carried the flame 
along from one hanger to the next until, in less time than it takes to 
tell it, the whole floor was ablaze from end toend. The mill was 
doomed and burned to the ground. ‘‘ For the want of a nail, etc.” 

This is but a single instance, but it might be multiplied indefinitely. 
There are plenty of cases of blazing boxes and journals every day. 
Who has not seen half a dozen a year on the various railway trips he 
has taken? Andif acar journal can run hot, why not a line shaft 
box? The truth is, it is only by the most constant vigilance that this 
danger is averted, and any neglect on the part of the man with the oil 
can is liable to be paid for dearly. 

Vertical belts are also a source of great danger, as the openings they 
necessitate from floor to floor form great chutes for the transmission of 
fire from cellar to roof. A fire once started in the basement roars up 
one of these sets of openings as up a chimney, and nothing can stop it. 
The evident remedy is to have no vertical belts. Drive each section of 
shaft by its own motor. Better still, drive each machine by its own mo- 
tor. Then, if any one floor, or part of a floor is wanted, everything 
else can stand perfectly still. In working overtime any part of the 
shops can run in entire independence of any other part, and there 
would be no necessity for constant attention to the boxes of revolving 
shafts all over a big building. Properly wire a structure in the first 
place, and provide each motor circuit with an efficient circuit breaker, 
and there will be no more danger from the electric wires than from the 
girders themselves. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
aacinsiillldaiani 
AT the annual meeting of the Riverside (Cal.) Gas and Electric Light 
Company, the officers chosen were: Directors, B. F. Burt, J. H. D. 
Cox, W. A. Hoyt, J. S. Castleman and C. P. Hoyt; President, W. A. 
Hoyt; Vice-President, C. P. Hoyt ; Secretary and Treasurer, B. F. 
Burt. 





THE Supreme Court of New Jersey has handed down a decision, 
affirming a judgment made some time ago by the Camden County Cir- 
cuit, in the case of Mrs. Lydia Robinson against the Camden Gas Light 
Company. Complainant sued for damages to person, sustained through 
slipping on a sidewalk in front of the Company’s works, from which 
sidewalk an accumulation of ice and snow had not been removed, The 
jaward amounted to $2,375, 
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IT is reported that the gas interests of Kenosha, Wis., are to be re- 
organized, and that Milwaukee capitalists will perfect the changes. 





Mr. MEEDS, Gas Inspector for Minneapolis, Minn., in his report on 
the illuminating value and purity of the gas supplied in that city for 
October, says that it was well above all the statutory requirements. 
The candle power averaged 24.40, and the sulphur content was 19.71 
grains. The average consumption in the street gas lamps was 6.32 cubic 
feet per hour. The ammonia content was 1.34 grains. 





THE damage done to the generating plant of the Ashland (Pa.) Gas 
Light Company, because of the recent explosion therein, has been very 
much overstated. Instead of the loss amounting to $5,000, as at first 
stated, it will not exceed $600. 





SUPERINTENDENT DunBarR, of the Pittsfield (Mass.) Coal Gas Com- 


pany, has completed an important addition to the Company’s main 
system. 





IN response to the invitation of the authorities of Jersey City, N. J., 
for proposals for the public lighting of that place, the following bids 
were submitted by the gas interests : Welsbach lights, United Gas Im- 
provement Company, one year contract : If the city is to pay for re- 
glazing broken lamps, graduated monthly rate, varying from $1.96 in 
June to $3.48 in December, or $32 per lamp per year; if the contractor 
is to do the reglazing, $2.26 in June to $4.03 in December, per lamp, or 
$37 per lamp per year. On a 3-year basis, city to reglaze, $31 per lamp 
per year ; if the contractor is to reglaze, $36 per lamp per year. On a 
5-year basis : If the city is to reglaze, $31 per lamp per year ; if the con- 
tractor is to reglaze, $36 per lamp per year. Every Welsbach burner is 
to yield a light equal to 60 candles. For ordinary street gas lamps, the 
only bidder was the United Gas Improvement Company, the proposal 
from which was : One year contract, if the city is to reglaze, $1.49 per 
lamp in June to $2.67 per lamp in December, or $24 per lamp per year ; 
if the contractor is to reglaze, $1.80 per lamp in June to $3.21 in De 
cember, or $29.50 per lamp per year. On a 3-year contract, if the city 
is to reglaze, $23.50 per lamp per year; if the contractor is to reglaze, 
$28.50 per lamp per year. On a 5-year contract, if the city is to reglaze, 
$22.50 per lamp year ; if the contractor is to reglage, $27.50 per lamp 
per year. Under the present arrangement the city majntains 782 arc 
electric lamps, 550 gas lamps and 1,000 oil lamps, 





THE Boston Globe says ; The Brookline Gas Light Company has‘filed 
with the Massachusetts Board of Gas and Electric Light Commissioners 
a report covering its operations for the year ended June 30th, 1896. 
Comparison with previous year follows ; 


1896, 1895, 

Income from sale of gas............ $678,931 $467,467 
Income from sale of electric light... 92,408 85,138 
Operating expenses, gas............ 485,874 437,244 
e “ electric light... - 72,728 70,626 
nn ROA AR 193,057 30,222 
*. ghectrie Hebb. iccsscccce 63 . 19,675 14,512 
er en 68,817 408 
Total net income.................06 281,549 45,143 
Interest payments.................0. 155,216 156,325 
oi etisdewiadendeucs 12,689 129,854 


Mitcellaneous charges to profit and 
loss 174,759 


61,115 


eeoeece eres e es eceerscecccenseseeces 


241,036 





The total deficit on June 30, 1895, was $242,475, $1,439 having been 
brought forward from previous year ; deficit June 30, 1896, $303,595. 
In the item ‘‘ miscellaneous charges to profit and loss,” there are in- 
cluded items appearing in the account as “repairing and setting 
stoves, $40,968,” and ‘‘ setting burners and fixtures, $28,064.” ‘Whether 
these items are properly chargeable to this account, is questioned by 
the Commissioners, and they will investigate the matter. The Company 
sold during the year 690,110,000 cubic feet of gas, as compared with 
469.914,633 cubic feet the previous year. The Company has in use 
22,891 meters, as against 18,026 on June 30, 1895. The balance sheet 
shows total assets of $4,417,982, of which $125,895 is due for gas, 
$166,973 for stoves, etc., on hand, and cash on hand, $49,015. A year 
ago, total assets were placed at $4,019,397 ; liabilities are $4,721,578, in- 
cluding notes payable, $1,611,500; unpaid bills, $26,116; unpaid 
interest, $55,641 ; reserve fund, $25,000, A year ago total liabilities 
were $4,261,873. oe . 





A CORRESPONDENT writes that a change in the management of the 
Alameda office of the Oakland (Cal.) Gas Light and Heat Company, is 
not at all unlikely, although the substitution may not occur before 
January ist. Rumor has it that a Mr. Mitchell, of Oakland, is to bethe 
new appointee, and further gossip respecting the situation is that the 
local offices will be removed to a location better adapted to the conven- 
ience of the gas users of Alameda. 





EaRLY this month the case of Geo. P. Cody, of East Dedham, Mass., 
against the Dedham and Hyde Park Gas and Electric Light Company, 
was tried in the Superior Court, before Judge Dunbar and a jury. The 
case was an action of tort brought to recover damages for personal in- 
juries which the plaintiff received December 6, 1895, while in the 
employ of defendant, through the caving in of a trench, on Milton 
street, East Dedham, in which he was working. The jury found for 
plaintiff, assessing the damages at $2,500. 





It is thought that the new generating plant for the Fairbault (Minn.) 
Consolidated Gas and Electric Light Company, will be completed by 
January 10th. 





Tue new Board of Directors in charge of the properties of the Bay 
State gas group are: Messrs. H. H. Rogers, William Rockefeller, 
Albert C. Burrage. John G. Moore, Sidney Chase, Robert Amory and 
Henry M. Whitney. ‘The Directors elected Mr. A. C. Burrrage to the 
Presidency. 





THE Richmond Hill and Queen’s County Gas Company, of Rich- 
mond Hill, L.I., which proposed to supply gas in certain territory 
between Jamaica and the district formerly known as East New York 
(which latter is now apart of Brooklyn), is in financial difficulties. It 
is to be hoped, however, that either the Company named, or another, 
will speedily occupy the field, which promises to be a fairly remunera- 
tive one for gas suppliers. 





It is again reported that all differences between the authorities 
of Buffalo and the backers of the Queen City Gas Company, of 
Buffalo, N.Y., which differences largely hinged on the adequacy of the 
bond submitted by the Company, guaranteeing that it would abide by 
all the restrictions adopted and enacted by the Board in connection 
with the operations by the Company within the city, have been satis- 
factorily adjusted. 





AN attempt is to be made to better the condition of the gas supply of 
Brownsville, Tenn., which should not be very difficult to accomplish, 





AN ordinance granting an extension of time, from December 6th, 
1896, to September 6th, 1897, to the E. J. Acker Construction Company, 
to construct an electric light plant and gas works in Norfolk, Va., and 
to conduct all work necessary for this purpose, was recently considered 
by the Common Council of Norfolk. The ordinance was referred to 
the Ordinance Committee. 





Amongst the many improvements made on the plant of the New 
Haven (Conn.) Gas Light Company this season, was the construction 
of a new meter house, in which was installed a meter rated to pass 
2,000,000 cubic feet in 24 hours. The constructor was the American 
Meter Company. 





THE Glens Falls (N.Y.) Paper Mill Company, is making extensions 
in its various plants, and has placed an order with the Berlin Iron - 
Bridge Company, of East Berlin, Conn., for a new pulp mill, at Cady- 
ville, N.Y. The contract also includes a water tower and boiler house. 
It has also placed an order with the Berlin Iron Bridge Company, for 
additional buildings at the Kent’s Falls plant, the structures to com- 
prise a pulp mill, boiler house, ‘‘ barker” room and wood room. This 
coniract is quite a large one. Orders for machinery for equipping the 
various buildings will be placed at once. 





A SERIOUS accident occurred recently in the power room of the 
Rochester (N. Y.) Gas and Electric Company. A large flywheel, 18 
feet in diameter, with a 42-inch face, and weighing 20 tons, burst, the 
fragments making their mark'in every direction. Two steam lines 
were severed, and an arc lighting circuit on street lamp service was cut 
out for about an hour. The damage done was considerable, but Supt. 
Redman speedily succeeded in putting the plant in going order. 





TuE Boston Transcript, in reporting the business transacted at the 
postponed annual meeting of the Brookline (Mass.) Gas Light Company, 
says: ‘* All but 35 shares of the capital stock of the Brookline Gas Light 
| Company were represented at the adjourned annual meeting. The old 
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Board of Directors was re-elected as follows: Robert Amory, S. W. 
Lawrence, H. H. Rogers, Sydney Chase and H. M. Whitney. Dr. 
Amory was re-elected President and General Manager, Mr. C. L. 
Crehore was chosen Clerk, and Mr. Harcourt Amory was appointed 
Treasurer. The Company will not accept the award of the Board 
of Gas and Electric Light Commissioners approving an issue of 
$435,000 bonds, instead of $1,000,000, as asked. The valuation of the 
Brookline Company’s property, as shown by the appraiser appointed by 
the Commissioners, it is reported, showed assets of more than $4,125,000, 
not including the furnishing of the main office in Boston. President 
Amory says there w:ll be no immediate change in the management of 
the Gas Company, other than that expenses will be reduced to a 
minimum.” 





Hans Lunp, City Comptroller of Kansas City, Mo., has directed the 
Missouri Gas Company to pay into the City Treasury 2 per cent. of its 
gross receipts, for the six months ended September 30th. The first pay- 
ment was due Oct. 31st, but the Company asserts that its receipts during 
the first month of its existence were so small that the 2 per cent. there- 
on was not worth considering. Mr. Snyder, the President of the Com- 
pany, was not in the city when the demand was made, but the latter 
will be satisfied immediately on his return. 





Mr. CHARLES R. FaBEN, JR., the wide-awake engineering genius of 
the Toledo (O.) Gas Light and Coke Company, recently accompanied 
a reporter of the Toledo Commercial through the Company’s new 
plant, some details of which were published last month in the Jour. 
NAL. On taking his leave the reporter asked: ‘‘ Is not the electric light 
incroaching upon you?” To which query Mr. Faben replied: ‘* Not 
at all; we hardly know there is such a thing.” 





THE Flatbush (N. Y.) Gas Company has filed a certificate with the 
Secretary of State by virtue of which it declares its intention to extend 
its business.to the city of Brooklyn and throughout Queens county. 





On the 9th inst. the Trustees of College Point, L. I., decided to sub- 
stitute Welsbach burners in the street lamp lanterns for the burners of 
the ordinary type hitherto used. The contract calls for the maintenance 
of 63 lamps, to be kept alight every night and all night, at the rate of 
$35 per lamp per annum. This price includes repairs, etc. 





ELSEWHERE we note the fact that the franchise granted to the 
proprietors of the Richmond Hill and Queens County Gas Light Com- 
pany, which proposed to do business in a certain district of Long Island, 
N. Y., was likely to be revoked. It seems that surmise was pretty well 
founded, for on the night of the 9th inst. the Boeklen Gas and Con- 
struction Cumpany applied to the Trustees of Richmond Hill for the 
right to supply gas in the territory covered by the grant which it is 
thought is about to lapse. The projectors of the new concern propose 
to begin construction work within one week after the franchise is signed, 
and promise to have the plant in working order, to the point of being 
ready to supply gas to consumers, within 90 working days from the 
signing of the grant. The rates proposed are : $1.25 per 1,000 cubic 
feet for ordinary use and $1 per 1,000 cubic feet for consumption on 
public account. Street lamps (ordinary type of burners) are to be 
maintained at the rate of $18.50 each per annum ; if Welsbach burners 
are used, the rate per lamp per annum is not to exceed $21. The fran- 
chise is to run for 50 years, and contracts for street lighting are to be 
made for periods of 5 years. The village treasury is to receive 14 per 
cent. of the gross receipts of the Company, and a sliding: cale of prices 
is provided for, under which the selling rates are to be lowered as the 
consumption increases. 





THE Pawtucket (R. I.) Company is completing the piping of the out- 
lying district known as Fairlawn, in which territory it has already se 
cured many customers. 





ACCORDING to the New York Sun, of the 11th inst., the annual meet- 
ing of the Brooklyn Union Gas Company was held, on November 10th, 
at the Company’s main office, 180 Remsen street. It is just a little over 
a year since the various Brooklyn Gas Companies were consolidated, and 
a large number of interested stockholders were on hand to hear how the 
Company had progressed. Felix Campbell, President of the People’s 
Trust Company, presided, and C. H. Stoddard acted as Secretary. The 
following Board of Directors was elected : Wm. Rockefeller, Henry H. 
Rogers, John G. Moore, James Jourdan, David G. Leggett, Henry W. 
Cannon and Elverton R. Chapman. The stockholders were invited to 
ask any questions which might suggest themselves. about the affairs 





and management of the Company, and this invitation resulted in quite a 
general discussion. Treasurer Chapman announced that the recent de- 
cision of the Attorney General, that all the other Companies which had 
joined in the consolidaticn had forfeited their charters, virtually ended 
their existence, and placed the Union Company on solid ground. Mr. 
Chapman also made the announcement that the Company had earned 
enough to pay a 6 per cent. dividend on the stock, and to place a sub- 
stantial amount to the credit of the surplus account. He congratulated 
the shareholders on the result of the first year’s operations of the Com- 
pany and predicted increasing prosperity for it. The contract of the 
Company with the city has expired, and the gas is being supplied at the 
old rates. It is thought that either a 5 or 10-year contract will shortly 
be entered into between the city and the Company, the arrangement for 
which is still under consideration by the Board of Aldermen. 





THE proprietors of the Ogden Gas Company, of Chicago, assert that 
they will be ready to supply gas in the north side of the city on or 
before February 1st. 





THE new holder constructed by the Stacey Manufacturing Company 
for the American Gas Company’s plant at Elgin, Ills., is in all respects 
satisfactory. Its capacity is 250,000 cubic feet ; it rests in a steel tank, 
and it is one of the ‘‘ objects of interest” in Elgin. 





A CONTRACT for 25 air compressors and 25 air receivers, of medium 
and small sizes, has been closed by the Clayton Air Compressor Works, 
Havemeyer Building, New York, with one company, delivery of the 
entire order to be made within six months from date. Theyalso report 
sales of five air compressors of standard pattern during the first week 
in November, and indications point to a decided revival of trade in air 
compressors, many orders having been held in abeyance, pending the 
result of the election. 








Artificial and Natural Petroleum. 
aocxciiiiladian 

M. Francis Laur, in a communication to the Echo des Mines, calls 
attention to the unexpected discovery of the artificial production of pe- 
troleum, which, he says, starts a new question of great interest to scien- 
tists, as to whether petroleum is an ancient deposit in the earth’s surface 
or is being reproduced to-day in the lower series of measures. Those 
who consider that the production of petroleum is contemporaneous are, 
says M: Laur, unable to account for the method of its formation, and 
have to be content with the mere hypothesis of certain obscure reac- 
tions which took place in the bowels of the earth. Now, however, it is 
only needful to invoke the presence of the metallic carbides which ex- 
ist in the central nucleus, and which can be reached by the water which 
is sucked in through the earth’s crust, so that it is rational to suppose 
that firedamp, acetylene, petroleum, tar and inflammable gases of all 
kinds may be produced and infinitely modified by the difference of pres- 
sure and temperature. Arguing from this point, M. Laur suggests that 
Lake Baku must, if this is the case, be the outward and visible sign of 
a natural production of hydrocarbides, while the Caspian Sea, whose 
issue has not so far been determined, but whose boundary does not grow 
less, may be regarded as a natural means of feeding the important in- 
ternal laboratory where the petroleum is produced. 








The Chevalet Treatment of Feed Water. 
==palliiligen 

The London Journal “‘ notes” that yet another feed water heater, 
this time combined with what is called a ‘‘detartarizer,” is being brought 
under the notice of British steam users. A specimen plant of the kind 
is in operation at the West Brompton central electric lighting station, 
where it is treating and supplying nearly 3,000 gallons of water per 
hour to the battery of Babcock & Wilcox boilers, using only the ex- 
haust steam. The purification of the water for raising steam is brought 
about by boiling it with the heat of the exhaust, thereby causing the 
lime to be deposited as a compact sediment in the receiving chamber of 
the machine itself. The action of the apparatus appears to be very 
similar to that of a Livesey gas washer. For dealing with the sulphate 
of lime, or permanent hardness of the water, a small addition of car- 
bonate of soda is made to the water as it enters the apparatus. A very 
small pump is employed-for this purpose, worked in connection with 
the boiler feed pump; so that a predetermined amount of soda solution 
is taken in with the feed. The soda (by double decomposition) changes 
the sulphate of lime into carbonate, which is then precipitated by the 
boiling action, while the sulphate of soda remains in the water as a 
soluble salt. The result of the working of the combined apparatus. is 


stated to be that the water retains not more than 3° of hardness. 
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The Market for Gas Securities. 





The attention of investors was very marked 
in respect of Consolidated shares during the 
week, and persistent inquiry resulted in send 
ing the stock up 10 points over the quotation of 
a week ago. The high-water mark was 164}, 
and the opening to-day (Friday) was made at 
164 to 164}. Several causes have been assigned 
by speculators in accounting for this sharp up- 
ward movement, but we imagine that the act- 
ual reason is the intrinsic value of the business 
and property underlying the securities. It is, 
though, not at all improbable that the scheme 
for merging certain of the New York Com- 
panies is rather more than in the embryonic 
stage, from which point of view Consolidated 
would look very cheap at current prices. The 
pronounced rise in New York and East River 
common is said to be traceable to the fact that 
good, round lots of the shares have found their 
way into the hands of parties who are not at 
all inimical to the interests of the Consolidated 
Company. The common is bid for at 41, while 
the preferred is rated at 70 bid. Mutual also 
shared in the advance, and it has been inquired 
for at a minimum of 238 bid. Standard issues 
are nominally unchanged, while Equitable is 
again well above the 200 mark. 

Brooklyn Union is much firmer, at 95 to 96. 
The first annual meeting of the Company was 
held on the 10th inst., and some account of the 
same will be found in our current item col- 
umns. The Board of Directors was reorgan- 
ized, the people really in interest taking up 
unconcealed control. The election of officers 
takes place to-day, and we imagine one would 
not be far out of the way in predicting that 
Gen. Jourdan will be elected President. The 


showing made by the Company for the year 
was an excellent one. The fixed charges and 
over 6 per cent. onthe stock have been earned, 
and certain projected economies, that are 
shortly to be carried into effect, will greatly 
add to the Company’s earning powers. The 
stock of the Company is very cheap at any- 
thing under par. Its bonds are 106 bid. The 
action of the managers of the Chicago Com- 

any in putting that property on a 6 per cent. 
od (a dividend of 14 per cent. was declared 
last Friday) has kept the stock firm. It opened 
to-day at 78% to 784. Bay State gas, on an 
application by counsel for Messrs. Godfrey 

orse, the executors of Leopold Morse, L. J. 
Logan and P. K. Lincoln, of Boston, for re- 
ceivers: for the Bay State Gas Company, of 
Delaware (which application was made before 





the United States Circuit Circuit, Delaware 
district, on the 11th inst.) is very much weaker. 
The slump in it was further assisted by a rumor 
that the stock would be subjected to an assess- 
ment. Consolidated, of Baltimore, is in de- 
mand, at 66} to 67, and Lacledes are steady at 
last week's quotations. 








_ Gas Stocks. 


oo 


Quotations by Cochran & Close, Brokers and 
Dealers in Gas Stocks. 


385 Watt St.. New Yor« Ciry. 
Nov. 16. 


(=> All communications will receive particular attention. 


(> The following quotations are based on the par value 
of $100 per share. 


N. Y. City Companies. Capital. Par. Bid. Asked. 
Consolidated........ sacsuuae $85,430,000 100 164 164% 
EINE Sc donanseccwe geese 500,000 50 03=—- 150 Se 

SED. coseeu esses es > 220,000 se 100 ‘ 
Equitable.......... eaneeen - 4,000,000 100 205 215 
8 errr - 1,000,000 1,000 105 


6 1st Con: 6'6......05% 
Metropolitan Bonds ....... 


2,300,000 1,000 114 : 
658,000 ar 108 = 112 


DENN <cuasewse eccccccccece 8,000,000 . 100 238 250 
MDD ca ccveans eee ee» 1,500,000 1,000 100 102 
Municipal Bonds..........++ 750,000 ‘ oe : 
POORNOMINED caniececrarnnkaes sks 150,000 50 79 804 
a BEB skexdwesicss 150,000 1,000 se 98 
New York and East River.. 5,000,000 100 41 43 
Preferred ......se++ee0. 2,000,000 100 70 73 
Bonds Ist 5’s....... seeee 8,500,000 1,000 95 98 
* 1st Con. 5's...... 1,500,000 Re 104-107 
Richmond Co., S. I......... 348,650 50 50 : 
wi Bonds....... 100,000 1,000 ae 
Oo re eeeee 5,000,000 100 83 


Preferred. ...cccseccves 
Bonds, 1st Mortgage, 5’s 


5,000,000 100 106 
1,500,000 1,000 108 


NG skis knnaaseuntodes 299,650 50 130 
Out-of-Town Compunies. 
Brooklyn Union .........006 15,000,000 100 95 96 
a ** Bonds (’s) 15 000,000 1,000 106 107 
BR SSURND so556écewsecesns 5,000,000 50 1434 15 
xs Income Bonds..... 2,000,000 1,000 27 30 
Bostou United Gas Co.-- 


1st Series S. F. Trust.... 7,000,000 1,000 88 


ee ss se 3,000,000 1,000 76 
Buffaio Mutual............. 750,000 100 §=:125 me 
ES Bonde.......3.% 200,000 1,000 9 100 
Central, San Francisco..... 2,000,000 es 95 ne 
Chicago Gas Co.........s008 25,000,000 100 783g 78% 
Chicago Gas Lt. & Coke Co. 
Guaranteed Gold Bonds. 7,650,000 1,000 94 9414 
SPOT 5 5 ke wicncudeorcass 1,069,000 3% 65 
1st Mortgage............ 1,085,000 96 


Consumers. Jersey City.... 
> DOME .5icccees 
Cincinnati G. & C. Co....... 


Consumers, Toronto........ 1,600,000 50 18444 187 
Capital, Sacramento........ 500,000 50 Se 30 
SSONGS AGB) .5 ccwsecccess 150,000 1,000 
Consolidated, Baltimore.... 1,000,000 100 6644 «67 
Mortgage, 6°S........006 3,600,000 ne 107 = 107% 
Chesapeake, ist 6’s..... 1,000,000 we 
Equitable, 1st 6’s...... ‘ 910,000 
Consolidated, 1st 5’s.... 1,490,000 
DPRENOND cc aebs abew es annnuns 4,000,000 “ 32 33 
© (On BORGES. cssinsee + 4,312,000 os bus 82 
Equitable Gas & Fuel Co., 
Chicago, Bonds.........+. 2,000,000 1,000 ss 101 
Fort Wayne ........ becccccs 9,000,000 %8 83 
eer 2,000,000 82 86 
SERENE kiss cscccnasencweues 750,000 25 145 
Indianapolis... °....scc00 - 2,000,000 12% 182 
= -Bonis, O. «55. : 2,650,000 . 103 105 
Jersey City......ccccee eet 750,000 20 =. 180 
Lafayette Gas Co., Ind..... 1,000,000 100 82 87 
OOS sesaisen. cas ueenee 1,000,000 1,000 85 90 
a ee ee 2,570,000 50 
Laclede, St. Louis.......... 7,500,000 100 28 284% 
cy i re 2,500,000 100 70 80 
ee ee ceesees 9,084,400 1,000 94 9416 
Little Falls, N. Y........... 50,000 100 100 
re beseubaces 25,000 100 
Montreal, Canada.......... 2,000,000 100 
Newark,N. J.,GasCo....... 1,000,000 93 98 
BOONE 8 iscvicsceseicc ~ 4,000,000 123 
New Haven..... sWeSaeawbne, _ReROUIIDD 2 225 
GORMAN COI. 0 62-5 cds cas 2,000,000 52 5844 
* Bonds .is0cssvs ° 750,000 a 
Peoples Gas Lt. & Coke Co., 
20,100,00 1,000 oe 108 


Chicago, 1st Mortgage.... 
2d <x 2,500,000 1,000 104 105 


Peoples, Jersey City........ 500,000 50 beta 














Parr, Mak kiss vncsenes | zenakes 25 99 102 
Rochester Gas & Elec. Co.. 2,150,000 50 ts 33 
a EER 2,150,000 50 83 ¥ 
Consolidated 5’s........ 2,000,000 rity 90 
San Francisco, Cal. ........ 10.000,000 100 9, 9234 
St. Paul Gas Light Co...... 1,500,000 100 674% 70 
ist Mortgage, 6’s..... ine 650,000 Me 84 87 
Extension, 6'S........000 600,000 ‘3 ; ey 
General Mortgage, 5’s.. 2,400,000 . 88 90 
lig SB Sie SEO RE, 500.000 25 He - 
Washington, D. C........... 2,000,000 20 250 
Western, Milwaukee........ 4,000,000 100 60 =. 65 
PSO iss00 60as.c00e 8,556,000 ‘. 90 93 
Wilmington, Del........ owes 500,000 50 6180) 8182 
° 9 : 
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| ENGAGEMENT DESIRED. 

| Gas Engineer, wishing change of location, would like en 
gagement as Agent, Manager or Superintendent. 


Address “‘ J.,” 


11:4-tf Care this Journal. 











Hor Sale. 
A Small Gas and Electric Light Plant, 


in a Souttern city of 3,800 inhabitants. 


| Address FORT WAYNE ELECTRIC CORPORATION, 
| 1097-tf Fort Wayne, Ind. 








Patent Lava Gas Tips. 
\ UNIFORMITY uv. 
GUARANTEED. (— 


l) AL}. SIZES 
AND SHAPES. 


STEWARD MFG. CO., 


| CHATTANOCGA. TENN. 
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FOR SALE. 


Hydraulic, Dip, Branch and Ascension Pipes, 
Mouthpieces and Lids, for four Benches of 5's and 
for one Bench of 3 Retorts. 


Two Coolers, or Air Condensers, each of 150,000 
cubic feet capacity. ’ 

Multitubular Condenser, shell, 36 in. diameter, with 
98 2ir. tubes, 10 ft. Gin. long. 

D-Shaped Tar Extractor, 8 ft. long, 1 ft. 6in. deep. 
Serubber, 48in. diameter, 11 ft. 9in. nigh. Three man- 
holes, 11 in by 15 in. 
§-inch Center Seal. Four Purifiers, 8 ft. x 6ft. 

KEY CITY GAS CoO., 


1119-tf Dubuque, Towa. 


ELECTRIC LIGHT PLANT FOR SALE. 


By the owner, an Electric Light Plant in a good ton, with 
splended prospects, in the South. Good franchise; city con- 
tract for lighting. Stock and bonds issued. Splendid chance 
for any one who can handle the plant, bonds and stock. A 
Street Railway can also be purchased cheap and added if de- 
siied. Partof pay takenin bonds. Address 

**A.,”? Room 12, 

Inter Ocean Building, Chicago. 
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Position Desired 


As Superintendent of Gas Works or 
Gas and Electric Light works, 


By a man 34 years of age. Sixteen ycars’ experience in the 
manufacture and distribution of Coal Gas as Supt., and four 
years in the klectric line. Thoroughly competent to take 
charge of any plant, separately or combined. A_ practical 


everything pertaining to the business. Not afraid of work. 
Salary no object until ability is proven. Best of references. 
1102-tf Address ‘* M. &. J.,”’ care this Journal. 








Jd. P. Whittier, Broolslym, Nu ¥..6. 0. cccccscccccccccccess 1B 
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F_. BEHREND. 


SOLE IMPORTER OF THE CELEBRATED 


- German (Stettin-Didier) Clay Gas Retorts, 


BLOCKS, TILES, FIREBRICKS, FIRE CEMENT, 
Stettin ‘‘Anchor” & ‘‘Eagle’ Brand Portland Cement 
10 & 12 Old Slip, New York. 


















| NO EXTRA LABOR OR 
OPERATING EX- 
| PENSES. 






pensive. Write to 


Mich. Ammonia Works, Detroit, Mich. 


aatuenienniniaiaill 








Special Trays for Iron Sponge or Oxide of Iron. 


CHURCH’S TRAYS a Specialty. 





Reversible, Strongest, Most Durable, Most Easily Repaired. 


AW 





306-310 Eleventh Avenue New York. 
We also make the Cheapest and Strongest 
REVERSIBLE BOLTED TRAYS IN THE MARKET. 
Send for Circulars. 








The Cas Engineer’s 
Laboratory Handbook, 


By JOHN HORNBY, F.I.C. 





mechanic, and understands the erection of gas plants and | 


Price, $2.50. 


A.M. CALLENDER & CO., 32 Pine Streot, N. Y. City, 
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VICTORY OVER WELSBACH INCANDESCENT LIGHT! 


For Our First-class Burners at 20 Cents. 
For Our First-class Mantles at @ Cents. 
All articles for Incandescent Light good and cheap. 


Chemical Works, Hirsch, Ianke & Co., Berlin, S. O. 


| Warranted in Writing to 
Violate no Other Patents 
Send for Price Lists. 
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Patent Cutter 


THE ANDERSON Carrying Link 


Made in all sizes. 






For Cutting Cast, Wrought 
Iron, Gas & Water Pipes. 
WM. ANDERSON, 


Hig) 425 Meridian Street, 
East Boston, Mass.. or 


WALDO BROS., 


88 Water Street, Boston, Mass. 


The Pioneer Vertical Water-Tube Boiler of the World! 
THE HAZELTON OR PORCUPINE BOILER, 


After Sixteen Years of Active Service in all the Principal Industries 
this Boiler has Proven Itself Superior to all Others in Economy of 
Fuel, Durability, Safety and General Efficiency. 


NO EXPLOSIONS OR ACCIDENTS OF ANY K.ND. 





Will cut from 2 in. to 24 in. 


5 Pipe Cutting Tool 

















Correspondence Solicited, 


The HAZELTON BOILER GOMPANY, 


Sole Proprietors and Manufacturers, 


Tek Swap sth Stew Yous” G@N'! Office, TIGE. 13th St., N.Y., U.S.A 




















COKE CARS for Gas Works, 
TIP CARS for Carrying Ashes, 
CHARGING CARS for Bringing Coal 
from the Storage Bins to Boiler 
Room and Retort Houses. 


INDUSTRIAL RAILWAYS 


Specially designed for handling material 
in and around 


THE HUNT TIP CAR. Gas Works, Coal Yards, Factories, Etc., Ete. 
45 BROADWAY, - - NEW YORK. 














The EMPIRE STATE EXPRESS 
of THE NEW YORK CENTRAL 


is the Fastest and Most 
Famous Train in the 
WS Se oe ee 





=o wae BRISTOL’S 
s RECORDING 


PRESSURE 
GAUGE. 


For continuous 

ee records of 

1. ea Street 

if LI Gas Pressure 

id Simple in Con- 

struction, Accur- 

ate in Operation, 

4 Low in Price. 
Fully Guaranteed. Send 

for Circulars. 


The Bristol o., 


Waterbury, Conn. 









For Welsbach Lights 


BEST IN THE WORLD. 


ed 


Get Catalog 
and Discounts. 


@=eam 


The MICA MFG. 60 


Micasmiths, 


88 Fulton Street, 
—_—— N. Y. City. 








ail, 
2 Pl 
MICA CHIMNEY. 








Has been made by 


or luw pressure in the supply. 


THE WILDER MANFG. CO., - - 





WILDER’S VOLUMETRIC GOVERNORS. 


They control the pressure at the burner, and deliver the quantity for which they are set regardless of high 


WELSBACH LIGHTS are fully controlled, and the governors soon pay for themselves by preventing the breaking o¢ 
manties and chimneys. Thousands are already in use. Orders may be given to the Welsbach Co., or sent to ourselves. 


818 Cherry St., PHILADELPHIA. 
000000000000 0008099200000088 8808958895088 0080008000908008000000008008 
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criaresr IMPROVEMENT IN GAS LIGHTING 








WIESTER & CO., 17 & 19 Niewr Montgomery St., San Francisco, Cal., 
PACIFIC COAST AGENTS FOR THE KEYSTONE METER CoO. 


dS Meters aud All Apparatus tor Measuring and Testing Gas, 


REPAIRING, ALL KINDS OF METERS, PROMPTLY, AND SATISFACTION GUARANTEED 


Other Agencies and Showrooms: 
New York, New Jersey & Connecticut, | Western, 
THE BARTLETT LAMP MFG. GOMPANY, CAHILL, SWIFT & CO., 
66 W. Broadway, N. Y. Gity. 121-207 S. 7th St., St. Louis, Mo., 


A Full Stock All Sizes on Hand 


Main Office: 
ROYERSFORD, PA. 
At these Points’ eee 
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The Gas Exposition. 


THE GAS INDUSTRIES COMPANY, weonporaten. 


Offices, 280 Broadway, New York City. 


Tobe Held at MADISON SQUARE GARDEN, NEW YORK, 


Two Weeks, Beginning January 25, 1897. 




















OFFICERS : 
President, PROF. CHARLES F. CHANDLER. 


Viee Presidents, THOMAS F. ROWLAND, EMERSON MeMILLIN, WALTER WOOD, THOMAS DOLAN, WM. R. BEAL 
GEN. ANDREW HICKENLOOPER. 


E. C. BROWN, Managing Director. L. J. MONTGOMERY, Seeretary. GEORGE W. DOANE, Treasurer. 


BXHCUTIVE COMMITTEE - 


E. C. BROWN, Chairman. EMERSON McMILLIN. COL. W. E. BARROWS. WM. H. BRADLEY. WALTON CLARK. 


DIRECTORS - 


Dr. Robert Amory, Boston. Walton Clark, Philadelphia. 
Hon. Calvin 8. Brice, New York. | Thomas Dolan, Philadelphia. 
Gov. Asa 8. Bushnell, Columbus, O. G. W. Doane, New York. 
Wm. R. Beal, New York. H. E. Gawtry, New York. 


Gen. James H. et ag eye. 
John Kean, Elizabeth, N. J. 
Emerson MeMillin, New York. 
Edm’d H. McCullou h, Philadelphia. 


Albion L. Page, New York. 
Thomas F. Rowland, New York. 
Frank Tilford, New York. 

Prof. R. H. Thurston, Ithaca, N. Y. 


Col. W. E. Barrows, Gloucester, N. J. E. P. Gleason, New York. Dr. He Morton, Hoboken, N. J. Eugene Vander apesl. Newark, N. J. 
Wm. H. Bradley, , _— Alexander C. Humphreys, New York. Prof. T. C. Mendenhall, Worcester, Mass. Capt. Wm, H. White, New Y ork. 
E. C. Brown, New Y Gen. Andrew Hickenlooper, Cincinnati. Martin Maloney, Philadelphia. | Dr. Wm. H. Wahl, Philadelphia. 


Prof. Charles ig Chandler, New York. Charles E. Judson, Chicago. Wm. J. Murphy, Minneapolis. Walter Wood, Philadelphia. 


The Gas Associations have or the Following Representatives: 


7. A. BRITTON, IRVIN BUTTERWORTH, GEO. T. THOMPSON, 
Pacific Coast Gas Asso. Ohio Gas Light Asso. Western Gas Asso. 


W. M. EATON, 
Michigan Gas Asso. 





PROSPECTUS. 


HE object of the Gas Exposition is to bring together a collection of gas apparatus and appliances of every 
description, for the two-fold purpose of affording the general public and the gas engineer an opportunity to 
study the developments that have taken place in the gas industry during recent years. In submitting the plan of 
the Exposition to those who may feel an interest in the project, the management would call the attention of manu- 
facturers of supplies of every description, entering into the manufacture of gas, to the great benefits which similar 
affairs have conferred on the industries of Great Britain, Germany and France, in which countries the exhibitions 
of gas appliances are held with recurring frequency. The creation of a healthy public.sentiment in favor of gas is 


one of the first aims of large numbers of foreign gas companies, 


MADISON SQUARE GARDEN. 


In the selection of New York for the inauguration of an enterprise 
of this character, it is believed that no mistake has been made. In 
this city the Madison Square Garden is looked upon as one of the 
great show places of the metropolis ; it contains within its walls the 


be put forth that ingenuity can devise to thoroughly advertise the 
exposition, and create a desire in the minds of the public to come to 
the show ; and once within its portals the dazzling brilliancy there 
abounding, coupled with the many attractive and instructive ex- 


requisite space for the proper display of an almost unlimited amount 
of product, without which an affair of this kind cannot hope for the 
stamp of public approval—hence the selection of this great building 
for the inauguration of the gas industries exposition during the two 
weeks beginning January 25, 1897. 

The greater New York contains a resident population of 3,000,000 
people. Within a radius of 50 miles of Madison Square Garden live 
4,500,000 people; reliable statistics show that an average of fully 100,000 
strangers visit New York every day in the year. ‘Thus it will be 
seen that the gas exposition will draw from a population of fully 
6,0u0,000, In this connection it ma be stated that every effort will 





hibits, will cause the visitor to wish to come again. 

It is expected that cooking demonstrations will be a feature of the 
exposition. The lecture and concert hall, situated conveniently near 
the great amphitheater, in which the exposition is to take place, 
affords seating room for 1,200 to 1,400 people. The most experienced . 
and talented ladies obtainable will be selected for this feature of the 
affair, which must prove one of the show’s greatest attractions ; not 
only for the housewives who may be attracted to it, but for gas man- 
agers, who will thus have an opportunity to study the advantages 
these gas cooking demonstrations offer as one of the means at hand 
for the education of people in the uses of gas, 
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THE “VULCAN” GAS HEATERS 
And Appliances 


Take with the Public because they are GAS LOGS, RADIATORS, 
Well Made, Well Finished and Well Known. CYLINDER STOVES, 

So: SA sai FIRE PLACE HEATERS, 

nL N IMITATION COAL FIRES, 

Everything for Gas 
that is made! 
Waffle Irons, Cake Griddles, 
Hot Closets, Ovens, 


Candy Stoves, Water Heaters, 
etc., etc. 





— 





~ a 


‘coat ibe 














No. 234. Design Patented. 





Keep Our Catalogue on * ile. 


WM. M. CRANE & CO., 838 Broadway, NewYork. 


Factory, 447 to 453 West Fourteenth Street. 


AMERICAN. GAS COMPANY. 


222 South. Third Street, Philadelphia, Pa. 


Owns, Operates, Buys and Leases Gas Works. 

















ALSO UNDERTAKES ALL KINDS OF CONSTRUCTION WORK. 


Especially the Installation or Extension of Plants for the Manufac- 
ture of Gas from Caking Coal. 
The attention of Gas Managers is particularly called to the many improve- 


ments in this method of manufacture instituted during the past fifteen years, and 
the extremely low cost at present of Coal Gas. 





CORRESPONDENCE RESPECTFULLY SOLICITED. Address 





GCHo. G RAMSDELI, Gen’1l Mansr. 








| 
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INJUNCTION ISSUED AGAINST INFRINGERS, 


On September 23d the United States Circuit Court for the Southern 
District of New York granted an injunction restraining and enjoining the 


further infringement of our Welsbach patent. READ IT. 


UNITED STATES Circuit Court, 
Southern District of New York 


WELSBACH LIGHT COMPANY. 
vs. -In EgQuiry. 
A. LIEBES. 
The President of the United States, 


















































To A. Ligpes, and his servants, agents, attorneys and workmen, GREETING: 

WHEREAS, It has been represented to us in our Circuit Court of the United States 
for the Second Circuit and Southern District of New York, that Letters Patent cof the 
United States No. 438,125, were issued in due form of law on the 7th day of October, 1899, 
to Carl Auer von Welsbach, assignor of the complainant, then known as “ Welsbach Incan- 
descent Gas Light Company of New Jersey,” and that the complainant herein is the owner 
of said Letters Patent, and that you, the said A. Liebes, have infringed the rights secured by 
the aforesaid Letters Patent, by making, using and selling to others to be used, incandescent 
devices for gas burners, embodying and containing the invention and improvements described 
and clajmed in said Letters Patent No. 438,125. 

Now, THEREFORE, We do strictly command and enjoin you, the said A. Liebes, and 
your attorneys, agents, servants and workmen. under the penalties which may fail upon you 
in ease of disobedience, that you forthwith and forever desist from directly or indirectly mak- 
ing, or causing to be made, delivering, vending, or causing to be sold, offering for sale, using, 
or causing to be used in any manner, any incandescent devices for gas burners, like, or similar 
to those which you have heretofore made, used or sold, containing or embodying the invention 
aud improvements described in said Letters Patent No. 438,125, and claimed in the claim 
thereof, and from counterfeiting or imitating the said invention or improvements or any part 
or parts thereof, and from in any manner or way whatsoever, violating or infringing the said 
Letters Patent No. 438,125 and the claim thereof, and from doing, or causing to be done, any 
other act or thing whatsoever in infringement of the said Letters Patent No. 438.125. 

Wirtyess, The Honorable Melville W. Fuller, Chief Justice of the United States, at the 
City of New York, in the Southern District of New York, this twenty-fourth day of Septem- 
ber, A. D., 1896. 


(SEAL) JOHN A. SHIELDS, Clerk. 
(Endorsed) U. S. Circuit Court, Southern District of New York, in Equity.—Welsbach Light Company vs. A. Liebes. 
Injunction. 
A Copy ofa Writ of Injunction this day issued out of my office. JOHN A. SHIELDS, Clerk. 


We shall proceed against all infringers; manufacturers, dealers and 
users being equally liable to injunction and damages. The decree of the 
court awarding the injunction also awards profits and damages. Do not 
be misled or deceived by guarantees offered by infringers, as such guaran- 
tees will not protect you against suit, injunction and damages. For your 
own protection see that you get the genuine Welsbach light. All other in- 
candescent gas lights are infringements. 


WELSBACRKi 






LIGHT COMPANY. 
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FIRE KING GAS HEATERS. 


PLS IRE IRE PING 1 1 DIE 








a) —— 


the World. 
Best Constructed, Finest Finished and Most Economical Gas 


Stoves Made. Send for Beautiful New Catalogue, just 
issued, and get our Prices before buying. 


MANUFACTURED BY 


A. WEISKITTEL & SON, Baltimore, Md. 


New York Branch, 1387 Broadway. 
New England Agents, WALDO BROS., Boston. 






































A CONVENIENT 

HUGHES’ “GAS WORKS,” BINDER for the JOURNAL 
Their Construction and Arrangement, et von 

And the Manufacture and Distribution of Coal Gas. — 
Originally written by SAMUEL HUGHES, C.E. | OHRAP. 
Rewritten and Much Enlarged by WILLIAM RICHARDS, C.E. a 
Eighth Edition, Revised, with Nutices of Recent Improvements. Price, $1.65. A.M, Callender 
A. M. CALLENDER & CO., No. 32 Pine Street, N. Y. City. - ” a 

o ce] 9 

sea: “|Cox’s Gas Flow Computer. 


COX's 








1. It gives at a glance the discharge of gas from pipes 1 to 48 inches in diameter and 10 to 10,000 
yds. long, for any pressure from 0.01 to 10.0 inches of water, and any specific gravity from 0.40 to 1.00. 

2. When the required discharge and the length of pipe are given, the diameter corresponding to 
any pressure is at once seen. 


3. When the required discharge and the length of pipe are given, the pressure corresponding to 
any diameter is at once found. ; 


4, Any suitable cembination of the different factors of any problem, under all possible condi- 
tions, may be immediately found. 


rs CAS-FLOW 
7° COMPUTER “°%4 
° 


73 


Copyrighlsesedy 









WieLtawCOZWEW VORA 


It Prevents Errors and Saves Hours of Tiresome Calculations. 
Price, $5.00, per Registered Mail. 
For sale by 


A. M. CALLENDER & CO,, 32 Pine St., N.Y. City. 
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JEWEL GAS STOVES 


a ores a) al Es GIO E~ io SAT 


i, Rig fe For Heating and Cooking, 
ARE ABSOLUTELY PERFECT. 











PCr este 





60 Styles of Heaters. 
T8& Styles of Gookers. 





This cut illustrates the new line of Radiators. Three 
Sizes. Two Styles of Finish. 





LOW PRICED. VERY HANDSOME. 





awe Worite for Catalog _ m= 


CLARK & COMPANY, Makers, CHICAGO 
FRED. BREDEL, C.E. 


Goal and Water Gas Plants, 


OWN SYSTEM. 











Recuperative Furnaces, Washers, Condensers, 
Purifiers, Purifying Machines. 





Gas Enriching Plants to Enrich Coal Gas up to 24 Candle Power, and Making 
a White, Bright, Non-smoking Gas. 


COMPLETE GAS WORKS, COKE CONVEYERS, ETC. 





NWTo. 118 F'arwvell Awenue, - - Milwaukee, Wis. 
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CaAS. M. JARVIS, Prest. & Chief Engineer. BRR K. FIELD. Vice-President. GEO. H. SAGE. Secretary. FRANK L. WILCOX, Treasurer. 


BERLIN {RON BRIDGE CO. 


Engineers, Architects, and Builders of Iron and Steel Structures. 





























The above illustration, taken direct from a photograph, shows the construction of a Parabolic Truss Bridge, designed and built by us for the 
city of Binghampton, N. Y. The bridge consists of three spans of 165 feet each, with a roadway 24 feet 
wide in the clear, and two sidewalks each 6 feet wide in the clear. 





® 
& 
y 
£ 
: 
€ 
: 
H 
’ 
; 
- 


Write for Illustrated Catalogue. 





en 


Office and Works, No. 6 Railroad Avenue, East Berlin, Conn. 








Avex. C. HumMPHREYS, M.E., ARTHUR G. GLasGow, M.E., 
MANHATTAN LIFE BUILDING, CABLE ADDRESS, 9 VICTORIA ST., 
(64 BRoaDwary,) LONDON & NEW YORK, LONDON, S. W., 
NEW YORK. “HUMGLAS."* ENGLAND. 


HUMPHREYS € GLASGOW, 


CONTRACTING AND CONSULTING 


GAS ENGINEERS. 





WATER GAS PLANT A SPECIALTY. 
GAS PROPERTIES EXAMINED AND VALUED. 
ADVICE AS TO IMPROVEME!!T OF GAS PRORERTIES AND MANAGEMENT. 


THE MANAGEMENT OF SMALL GAS WORKS. 


By C- J. R. HUMPHREYS. 








Frice Si. 


A. M. CALLENDER & CO., No, 32 Pine Street New York. 
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(Copyrighted, 1894, by the AMERICAN METER Co. 


AMERICAN METER CO. 


ESTABLISHED 1834. INCORPORATED 1863. 
NEW YORK AND PHILADELPHIA, 
CHICAGO, ST. LOUIS, 
SAN FRANCISCO. 








PUBLIC LIGHTING TABLE. 








DECEMBER, 1896. 


Table No. 2. 
NEW YORK 
CITY. 





Table No. lI. 
FOLLOWING THE | 
MOON. | Aun Nieut 
LIGHTING. 





Extin- 
| guish. 


Day OF WEEK. 


Light. Extinguish.|; Light. 


| DATE. 


|| P.M. | A.M. 
5.00 P| 6.10 AM} 4.20 | 6.10 
5.00 6.10 4.20 | 6.10 
5 00 6.10 4.20 | 6.15 
5.00NM| 6.10 | 4.20} 6.15 
5.00 6 10 | 4.20 | 6. 
5.00 | 6.10 || 4.20) 6 
Mon. 5.00 6.10 | 4.20! 6. 
Tue. 5.00 6.10 | 4.20 | 
Wed.| 9/ 9.00 | 6.10 || 4.20| 
Thu. |10/10.00 | 6.10 || 4.20 
Fri. 11.00 FQ) 6.10 || 4.20 
Sat. /12/12.00 | 6.10 | 4.20 
Sun. {13} 1.00 am) 6.20 4.20 
Mon. |14/ 2.00 | 6.20 4.20 | 
Tue. |15| 3.00 [| 6.20 |) 4.20] 
Wed |16] 4.10 | 6.20 || 4.20 
Thu. |17} 510 | 6.20 | 4.20 
Fri. |18|\NoL. |NoL. || 4.20 
Sat. |19'No L.rMiNo L. || 4.20 
Sun }20\INoL. |NoL. || 4.20 
Mon. {21 0 pm! 7.00 pM), 4.20 
Tue. {22 } 8.10 = || 4.20 
Wed. |23 9.20 

Thu. | 24 110.30 

Fri. |25 11.40 

Sat. |26 
Sun. |27 
Mon. |28 
Tue. |29 
Wed. |30 
Thu, {31 


Tue. 
Wed. 
Thu. 
Fri. 
Sat. 
Sun. 


e 





OE BQ Oe De 





ooo oor or cr 


6. 
6. 
6. 
6. 
6. 


RM Mw el el eel 





o 


ow 
EY) 


YW ®W WW Wi 
Or Or St Ct Oe Or 


—_ 
- 

~ 

7) 


2.00 
3.20 
4.30 
6.20 
| 6.20 














| 





|| St Ot Ot Ot Or Or Ot St Or Ot or 
| | et pel ptf pet ph pe fh ff 


j}ooocoooocodc 


TOTAL HOURS LIGHTING 
DURING 1896. 











By Table No. 1. By Table No. 2. 
Hrs. Min. Hrs. Min. 
January ....220.40 | January. ...423.20 
February. ..207.00 | February. ..567.40 
193.00 | March 395.35 
174.10 | April...... 2938.50 


August... ‘ 
September ..163. September. .3: 
October... .193. <sctober .. ..: 
November.. ; November . 
December. . December. . 433.45 





Total, yr...4000.00 
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P. H. & F. M. ROOTS Co., 


Connersville, Ind. 




















GAS EXHAUSTERS. BYE-PASS VALVES. 
AUTOMATIC GAS GOVERNORS. | 
GAS VALVES. — PIPE FITTINGS. 











ee 


New Design This Design | 
of is Used 
Direct for all | 
Connected Runensens i 
Engine from 
and No. 7 
Exhauster to 
on Same No. 10, 
Bedplate. inclusive. 














Write for Illustrated Catalogue. 
Estimates submitted on application. 


P. H. & F. M. ROOTS CO. 


Connersville, Indiana. | 


New York Office, 109 Liberty Street, Jy B, STEWART, Manager. 
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THE UNITED 
GAS IMPROVEMENT CO., 


DREXEL BUILDING, PHILA., PA. 


























Inquiries from any part of the United States 
should be addressed to the Philadelphia Office. 





BUILDERS OF 


THE STANDARD LOWE WATER GAS APPARATUS. 








Standard “‘ Double Superheater’’ Lowe Apparatus, designed for the use of Naphtha, Crude Oii, or “‘ Distiliates.” 








BUILDERS, LESSEES AND PURCHASERS OF GAS WORKS. 


Water Gas Plants, either independent or auxiliary to Coal Gas Works, erected tv 
meet any conditions. Apparatus designed to use any grade of Oil, 
and Anthracite Coal, or Gas House or Oven Coke. 








PAMPHLETS, PLANS AND ESTIMATES FURNISHED UPON APPLICATION. 
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THE WESTERN GAS 
CONSTRUCTION CO, | 


ENGINEERS and BUILDERS, 


FORT WAYNE, INDIANA. 
Water Gas Apparatus saan 


Improved Double Superheater Settings, 


Improved Single Superheater Settings, . 
Special Designs for Small Works. ; 


Our apparatus is designed to use any grades of Oils or Naphthas, Gas House or 
Oven Coke, or Anthracite Coal. Results are Guaranteed. 


Coal Gas Apparatus... 


Agents and For FRED. BREDEL—Washers and Purifying System, Mouthpieces and Bench Castings, 








For CEO. SHEPARD PACE’S SONS—Walker Ammonia Concentrators and Sphage Stills, 


Builders. Walker Patent Mouthpieces. 


Manufacturers of THE WESTERN GAS VALVE, all Iron, Double Gate, 4 to 36 Inch. 


Purifiers, Condensers, Scrubbers, Street Main Specials, Iron Roofs, Iron Floors, Oxide Elevators and Gonveyer Machinery. 





NEW YORK OFFICE, 32 Pine Street, WM. HENRY WHITE, Ener. 


c== | NEW YORK MARINE PAINT C0. 
LUDLOW | ALYE MEG. G0. Successors to vee & HADDEN. 





























| all | 

MANUFACTURERS OF a 
VALV STL 
ALVES, ae 2. | 
ee me te | 
Double and Single Gate, 4 in. to 72 in., outside and war ; 
inside Screws. Indicator, etc., for Gas, UFACTURER RS Ob | 


Water, Steam, Oil and Ammonia. PECULIARLY ADAPTED 
— PAINT "Holders 


And all Ironwork about Gas Works. 
POUGHBEEEPsSigE, IN. WY. 


CHAPMAN VALVE MANUFACTURING CO,, 


MANUFACTURERS OF 


Valves and Gales for Gas, Ammonis, Water, Ete. 


Also, Cate Fire Hydrants with and without matianininabeate 
Nozzle Valve. All Work Cuaranteed. 


Works & Gen’! Office, Indian Orchard, Mass. Treasurer’s Office, 72 Kilby &112 Milk Sts , Boston. Mass. 
Chicago Office, 24 West Lake St. New York Office, 28 Platt St. 








SEND FOR CIRCULAR. 
SEND FOR CIRCULAR 





St. Louis Office, L M. Rumsey Mfg. Co., 810 North Second St. 


a _ |Take the Magnificent 
Hydraulic Main Dip Regulators, Check Valves, GASHOLDER TANKS AND g 


Foot Valves, Yard Wash and Fire Hydrants. GAS WORKS MASONRY COMPLETE NORTH SHORE LIMITED 


OFFICE: AND WORKS: ; Plans prepared and Estimates furnished at short notice. of TH E NEW YO RK G E NTR AL 


938 to 954 River St., &67toS3VallAv.,| | Ye P. WHITTIER, 
TROY, N. Y. 70 Rush St., Near Division Ave., Brooklyn, N. ¥. for Chicago and the West. 

































“By Dav A. Granam. 8vo., Cloth. Price $8. 
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NATIONAL GASax WaATER Go., 


218 La Salle Street, Chicago. 
Builder and Operator ofr Gas Works. 


The Rew Soft Coal Carbureted Water Gas Apparatus. 


TESTED BY THREE YEARS’ PRACTICAL OPERATION, AND FULLY GUARANTEED. 








Plans and Hstimates Upon Application. 





IRWIN REW,, President and Treasurer. 


E. E. MORRELL, Engineer. 








CONNELLY IRON SPONGE AND 


GOVERNOR CO. 


(Successors to CONNELLY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 





“TRON SPONGE.” 


substitute for lime. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
We guarantee a large saving, both in cost of material and labor. 





AUTOMATIC war ray ror irseur within A YEAR! 
GOVERNOR. 


NO WORKS COMPLETE WITHOUT IT! 
ITS SERVICE SECURES PERFECT DISTRIBUTION! 
REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 


IT IS THE ONLY RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





Designed particularly for small works. 


STEAM JET 
EXHAUSTER. little space ; 


10 to 15 per cent. 


Combines Exhaust Tube, Steam Governer, Gas 
Compensator and Bye-Pass Valves in the most compact form possible. 
uses very little steam; saves formation of carbon in retorts; increases yield 
No works too small to use them profitably. 


Occupies but 





Prices given on all our specialties, deiivered at any point in the United States. 


Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR CO, No. 365 Canal St, New York. 








DOUGLAS’ FERRIC OXIDE 


For Gas Purification 


Is a superior natural Hydrated Oxide of Iron. 
Will give a higher purification per bushel than 
By William Joseph Dibdin. any other material. We ship the pure Oxide 

of Iron, containing no sawdust, thus effecting 
a saving in freight, leaving the consumer to 
furnish the diluent at a nominal cost. It is now 
used by the largest gas companies in the West. 


Full information, with references to many users, and prices 
delivered in any locality, furnished on application to 


Practical Photometry. 


A GUIDE TO THE STUDY OF THE 
MEASUREMENT OF LIGHT. 


Price, $3. 00 e 


A. M. CALLENDER & CO., 
32 Pine Street, N. Y. City. 











H.W. Douglas (“cts‘company) Ann Arbor, Mich. | 


IRON MASSE 


For Gas Purification. 


Acts immediately, and more efficiently 
than any otner purifying agent 
now in use. 


Greenpoint Chemical Works. 


JOHN SCHRIEVER, Manager. 
Greenpoint Ave. & Newtown Creek, Brooklyn N.Y 








BOOKS. 


DISTILLATION OF COAL TAR AN 
AMMONIACAL LIQUOR. 
By Grorcse Lunaz. Price $12.50. 


TREATISE ON THE COMPARATIVE 


COMMERCIAL VALUES OF GAS 
COALS AND CANNELS. 





Orders for these books may be sent to this office. — 
’ A. Mie CALLENDER & CO., 
Pine S2., N.Y. Orry 





FParson’s Steam Blower, 


fOR IMPROVING BAD DRAUGHT IN BOILERS, 
OR OTHER WASTE MATERIAL. 


PARSON’S TAR BURNER. 


FOR UTILIZING COAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER. 


FOR CLEANING BOLLER TUBES, 


\These devices are all first-class. They will be sent to anv responsible party for trial. 
unless satisfactory. Manufactured by the WATERTOWN STEAM BLO VER COMPANY 


H. E. PARSON, Svot.. 621 Broadway, N. Y. 


AND FOR BURNING BREEZI 


No sate 
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JAMES D PERKINS. P E BR K I WN pan revs Cc oO my F. SEAVERNS. 


228 and 229 Produce Exchange, New’ York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING : 


Ocean Mine Youghiogheny. Gas Coal, 
Clinch Valley, ThackersLogan Gas Coals 


Old Kentucky Shale and 0. K. Boghead. 


Shinmer-ts from New Work, Philadelphia. Baltimore anct Norfolk. 


BERWIND-WHITE COAL MINING COMPANY'S 














Ocean Westmoreland Gas Coal. 


Offices: STRIGTLY High Grade..... 
Carefully prepared. 


For Gas Making or | 





caietaiennndieiiapiiaiiec su ee " 


Washington Building, New York. 
Betz Building, Philadelphia. Heavy Steaming’ 








FIELDS ANALYSIS 


E"*or the Wwear 1895. 


An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireland. Being the 
Twenty-seventh Year of Publication. Compiled and Arranged by 


JOHN W: FIELD, Sec. & Cen. Manger. of The Cas Lt. & Coke Co., London. 
Price, $5. For Sale by 


A.M. CALLENDER & CO., - No. 32 Pine Street, N. Y. City. 








Goal Tar Genealogical Tree 





MR. T. VINER CLARKE, of London, Eng., having compiled a novel Chart or Map illustrating the various. 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


In the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 
limited number «* copies in Colors, mounted on Linen, with Rollers. _ Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO., - - No. 82 Pine Street, New York. 














' 
| 
- 
$ 
i 









Nov. 16, 1896. 


American Gas Light Journal, 





789 











GAS ENRICHERS. 


GAS COALS. GAS COALS. 





The Despard Gas Goal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


COKE. 


MINES, = Clarksburgh, Harrison Co., West Va. 
WHARVES, =- = Locust Point, Baltimore, Md. 
OFFICE, - 44 South Street, Baltimore, Md. 


ROUSSEL & HICKS, ae. BANGS & HORTON 
71 Broadway, N. Y. 60 Congress St., Boston. 





KELLER ADJUSTABLE 
COKE CRUSHER. 


oe, Simple, Durable. Will 
rush any Size Desired. 
Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co , 
Columbus, Ind. 
Correspondence Soiicited. 








The Gas Engineer’s 
Laboratory Handbook. 


By JOHN HORNBY, F.I.C. Price, $2.50. 


A. M. CALLENDER & CO., 32 Pine Sr., N. Y. City 








GREENOUGH’S 


“DIGEST OF GAS CASES,” 


Frice, $5.00. 


This is a valuable and important work, a copy 
of which should be in the possession of every gar 
company in the country, whether large or small. 
As a book of reference it will be found invaluable. 
It is the only work of the kind which has ever 
been published in this country, and is most com 
plete. Handsomely bound, Orders may be sent tc 


Ae M. CALLENDER & CO., 323 Pine St., Noi 


—— “Leo —— 


PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened ="=Prepared for Gas Purposes. 





Their property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
the Pennsylvania Railroad, and on the Youghiogheny River. 
Principal Office : 

Room 720, Reading Terminal Building, Phila., Pa. 

| FPointsa of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South Amboy, N. J. 








EpMuUND H. McCuLLouGa, Prest. CuHaAs. F. GODSHALL, Treas. H. C. ApAms, See. 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





PoOInNTsS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of #*ew England and the 
Middle States, and its character is established as having no superior in gas 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South $d St., Phila., Pa. 


THE SUN OIL CO., 


OHIO CRUDE OIL, 


88 to 41 Degrees Gravity. 








Toledo, O., and Pittsburah, Pa. 








Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 


’- Correspondence Solicited. 








GAS OIL. 


26 Broadway, New York Cit. 
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RETORTS AND FIRE BRICK. 


——— 


RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 





Established 1858. Incorporated 1890. 


Cuas. E. GREGORY, ae eat he at V.-Prest. & Treas. 
D. ABERNETHY, Sec 


J.H. Gautier & Co. 


Greene & Essex Streets, 
Jersey City, N. J. 


2s a_—_ 





MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES. 


2a __ 


Ground Fire Clay, Fire Sand and Cround 
Fire Brick in Barrels and Bulk. 


2sa—__ 














SOLE MANUFACTURERS OF THE 


FLEMMING GENERATOR GAs FURNAGE 
Brooklyn Fire Brick Works, 


MANUFACTURERS OF 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 
Office, 88 Van Dyke St., Brooklyn, N. Y. 











Established 1854. Incorporated 1869. 


LACLEDE 
Fire Brick Manufg. Co., 


CAS RETORTS 
FIRE BRICK 


RETORT SETTINCS 
Water Gas Cupola Linings, Fire Clay, Etc. 
Exclusive Agents for 
The Mitchell Half-Depth Regenerativa Furnace. 


This is the original coal-consuming Furnace for Retort 
Benches.- Burns either Coal or Coke. Full and Half-Depth 
Regenerative Furnaces for Benches of 6's, 7’s, 8’s or 9's 
erected complete. 


Proprietors of the Coze System of Inclined Retorts. 


(Sor Pine st., Sts Louis, Mo. 


Manufacturers of ¢ 


ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 
Office, 119 E. 23d St., New York. 
Cas Retorts, 


TILES, FIRE BRICK. 
AND easton IN THE FIRE CLAY LINE. 





Adam Weber, 


Proprietor, 


Manhattan Fire Brick and Enameled 
Clay Retort Works. 


Works, Weber, N. Jd. 


Office, 6383 East 15th St., New York. 


Modern Recuperative 
Furnaces 
And Standard Fire Brick and Gas Retorts. 








CYLS. LOTCMLT. 


23° ST. ABOVE ACE " ULALA PH. ZS.A. 


Fire Brick 
AND 


Cray RETORTS#: 


























Works, 
LOCEPORT STATION, PA. 


—ESTABLISHED 1864.— 


JAMES GARDNER, JR., 


Conestoga Bldg., Wood & Water Sts 
PITTSBURGH, PA, P.0. Box 373. 


Successor to WiITtTIAM GARDNER &w SON. 


Fire Glay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY REGENERATIVE BENCHES FOR THE U. 8. 




















(ESTABLISHED 1856.) 

A EXCELSIOR FIRE BRICK & CLAY 8 
WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y 
BEN CEL SETTINGS, 
Fire Brick, Tiles, Etc. 

A Vement of great value for patching retorts, putting on mouth- 
pieces, making up all bench-work joints, lining blast arnneet 
aud thorough in its work. Fully warranted to stick. 

PRICE yey 
In Kegs, "100 to 200 
In Kegs less than 100 * 4 * .F > 


HENRY MAURER & SON, 
ETORT WORK 
Clay Gas KRetorts, 

GEROULD'S IMPROVED RETORT CEMENT. | 


Cc. LL. GHROULD & CO., 


Parker-Russell 
Mining and Mfg. Co., 
‘CITY OFFICE, ~ 
417 Pine Street, St. Lowis, Mo. 


“PROPRIETORS oF THE 


‘OAKHILL GAS RETORT & FIRE BRICK W'KS 


ais immense establishment is now employed _almost_ens 
tirely. in the manufacture of 





Materials for Gas Companies; ~ 


We have studied and perfected three important points, 
| Our retorts are made to stand changes, of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding and emptying. We construct 


Half and Fall Depth Benches of Our Own Design, 


Containing 6, 8 or 9 Retorts. 





N. 3d & Prospect Avs., Mt. Vernon, N.We 


Western Agent, H. T. GEROULD, Centralia, Ils. | 


We have Greatly Improved our Recuperators. Coal or 
Coke can be used as Fuel in Furnaces. 





Tueo. J. Suir, Prest. J. A..TAYLOR, Sec’y. 
A. LAMBLA, Vice-Prest. and Supt. , 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 


Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Red and Buff Ornamental Tiles and Chim. 
ney Tops. Baker Oven Tiles 132x13x23 ~ 
and 10x10x2 


WALDO BROS., 88 WATER 8T., BOSTON, MASS 


* Sole Agents for New England States. 











PRACTICAL PHOTOMETRY. 


A Guide to the Study of the Measurement of Light. 


By WILLIAM JOSEPH DIBDIN. 
A.M. CALLENDER & CO 82 P%ue Street, N. YZ. City 


With Numerous LJustrations 


_ Price, $3,00. 
































Nov. 16,:1896. American Gas Light Fournal, 79 








we. WwW. GOODWIN, Prest. oO. N. CULDLIN, V.-Prest. & Treas. H. B. GCOODWIN, Sec. ERNEST F. LLOYD, Asst. Sec 


THE AMERIGAN GAS ENGINE GoO., 


MANUFACTURERS OF 


The Double-Acting Gas Engine, 


Under the Patents of Griffin, and Dick, Kerr & Co., of London and Kilmarnock. 


KK 


Single Cylinder. 


{mpulse Every Revolu- 
tion. 


(Two Strokes.) 
15 to 500 Horse Power. 


For General Work and 
Isolated Electric Plants. 


RK 





Tandem 
Cylinder. 
{mpulse 
Every 
Stroke 

100 to 1,6CC¢ 
Horse Power. 


For Central 
Stations and 
all-work >’ 
requiring 





extreme 
steadiness. 





ESSENTIAL PRINCIPLE.—An impulse at each end: of piston ; using half force to each impulse ; doubling 
the steadiness; reducing the wear on moving parts, and weight for given power. CONSTRUCTION.—The piston 
rod works. through stuffing box in front end of cyiinder, and connecting rod is carried in a cross-head working in a 
pa? in frame; as in ordimary steam engine practice. All valves are of the poppet type, operated by cams on a single 

m-shaft, giving positive movement to every working part. Tube or electric ignition. RESULT.—An engine of 
lene simplicity and steadiness of action, the éven wear’ on the cylinder and all working parts assuring increased 
economy, long life,.and minimum cost in repairs. -RECORD.—Successful and constant use in Great Britain fo 


the past eight years, Address ww. GOODWIN, President, 532 Bourse Building, Philadelphia Pa, or 
et ee a 8 THE WESTERN GAS CONSTRUCTION CO. Bldrs. & Gen. Agts. Fort Wavne Ire, 
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WALTHAM, MASS. — 
Principal Office & Works, Waltham, Mass, Boston Office, R’m 18, Vulcan Blig., 8 Oliver St. 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 

















Steel Tanks for Gasholders, Iron Roof Frames and Floors, 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 


Self-Sealing and Pressed Steel Mouthpiece Lids. 


Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 


Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 


GAS ENGINEPRING COMPANY, 


INCORPORATED, 


Conestoga Building, PITTSBURGH, PA. 


MANUFACTURERS OF 

















F. L. SLOCUM, Prest. 


Gas Works Machinery of all kinds, } SAM'L WOODS, Tress. 


PATENTEE AND OWNER OF 


PITTSBURGH WASHER-SCRUBBER, 


SOLE AGENT FOR 


FELDMANN AMMONIA MACHINE, 


For producing Sulphate, Aqua, Chloride 
and Concentrated Liquors. 


The Erection of Bi-Product Coke Ovens 
a Specialty. 


Faux System of Recuperative Benches, ° ke 


JAS. GARDNER, JR. 





SOLE CONSTRUCTOR AND BUILDER. : 
AMMONIA MACHINE. NEW SYSTEM HYDRAULIC MAIN. SCRUBBER. 


INCREASE YOUR. PURIFYING CAPACITY 


BY THE USE OF THE 


“Crighton” Four-Box Center Seal Cap. 














Having recently perfected and patented a Five-way Center Seal Cap, we are now in position to offer and 
recommend it to Gas Companies for increasing their purifying capacity at a moderate cost. 

With this Cap you cen have all your Purifying Boxes in constant use, and where four boxes are in 
operation at one time, the capacity is increased one-third. : 

Your present Center Seal can be used, and will only require a new Cap. Under ordinary circum- 
stances the change can be made in one day, and will not necessitate the disturbing of your.connections. 

Now is the time to make the change, as the work can be done to good advantage during the 
season of your lightest output. 

For information and prices address 


KERR MURRAY MFG. ©0., 


Manufacturers of Gas Works Apparatus and Holders, 


FORT WA’ bees EE, IN'D.: 
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BARTLETT, HAYWARD & CO. 


BALTIMORE, MD. 





























Triple. Double & Single-Lift 


GASHOLDERS, 


PURIFIERS. 











CONDENSERS. 











lrod Holder Tanks. 
, Scrubbers, 














ROOF FRAMES. 








Bench Castings. 








Girders. 



































The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS, THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 
MILL’S REVERSIBLE LIME TRAYS. | 
Gas Works Designed and Constructed. 












W. H. PEARSON, J. T. WESTCOTT, L. L. MERRIFIELD, 
President. Gen’! Mang’r & Treas. Chief Engineer. 


The Economical Gas Apparatus Construction Co., Ld. 7 


269 Front Street, East, - - Toronto, Canada. 





ENGINEERS AND BUILDERS 


OF THE 


Improved lowe Water Gas Apparatus 


Designed to give the Greatest Efficiency when using any kind of Oil, 
Anthracite Coal, Gas House or Oven Coke. 








New Gas Works Built, Present Gas Plants, either Coal or Water, Remodeled 


Catalogues, Plane and EHetimates Furn ehed upon Application. 





. 
LOW! WATER GAS APPARATUS, MERRIFIELD-WESTCOTT=PEARSON SETTING. 
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400 Chestnut Strect, Philadelphia, Pa. = «ss srr 


MANUFACTURERS OF 


CAST IRON PIPE. 


BUILDERS OF 


CGCcas Holders, 


Single, Double and Triple Lifts, with or without Wrought Iron 
or Steel Tanks. 


PURIFIERS, CONDENSERS, SCRUBBERS. 
The Hopper Automatic Gas Governor @ 


Send for Pamphlet. 
Dunham Patent Specials. 


JSBELL- PORTER CO.., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Machinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


RD, WOOD & CO, "Zi. *- «Te Mitchel Srubber Patented, = 


mee, an Lees = ee 


ow? 

















245 Broadway, New York Gity. —orficts- Bridge & Ogden Sts., Newark, N. J. 


The Continental Iron Works, 


THOMAS F. ROWLAND, President, 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, JR., Secretary & Treasurer. 


BROOKLYN, N. Y. 


TAKE EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM N. Y. TO GREENPOINT. 











BUILDERS OF 


Gas ExXoiders. 


Single and Multiple Section Gas Holders a Specialty. 


Wrought Iron Gas Holder Tanks. 
_ BENCH CASTINGS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “D” Retorts. 


ILLUMINATING GAS! FUEL GAS! To Gas Companies 


THE LOOMIS PROCESS. | ere:ece curse cureron 











No ow in: successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and under a stated pressure. Send for samples. 
Henry Disston’s Son’s Saw Works, Tacony, Pa. 
: Also, SERVICE CLEANERS, DRIP PUMPS, and STREZT 
“The Cheapest Gas Generating System in the World. MAIN PROVING APPARATUS. 


Plans and Estimates Furnished, oOo. A. GEFROREBR, 


BURDETT a -~ = Hartford. Conn. 248 N. Sth 8t., Phila., Pa. 
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~ GAS WORKS APPARATUS AND CONSTRUCTION. GAS WORKS APPARATUS AND CONSTRUCTION. 






See ory se 
SEA AAI YS ere ~a _ 


H. RANSHAW, Prest. & Mangr. T. H. Brrcn, Asst. Mangr 
WILLIAM STACEY, Vice-Prest. R. J. TARVIN, Sec. & Treas. 


THE STACEY MANUFACTURING CO 


Established (85!. 
Single, Double and Triple-Lift 


GASHOLDERS, 


Of any Capacity, with or without Wrought Iron or Steel 
Tanks. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


—— 


=a — Cincinnati, Ohio. 


George Shepard Page’s Sons, 


Sole Agents for 


The ‘Standard’ Washer-Serubber. 


The Walker Tar and Carbonic Acid Extractor, The Walker Sulphate and Ammonia Still, 
| The Walker Self-Sealing Pressed Steel Mouthpiece Lids. 


The Berlin Center Valve. And Contractors for Ammoniacal Liquor. 
No. GO Wall Street, New York City. 

















Practical Hints GEORGE R. ROWLAND. T. G. LANSDEN, 
ON THE. CONSTRUCTION AND WORKING OF Formerly with the Continental Iron Works. c , , E . 
Regenerator Furnaces, | Draughtsman and Constructing Engineer. | 0usulting and Contracting Gas Engineer 
By Maovrice GranaM, C.E. Drawings, Specifications and Estimates furnished for the con | Estimates, Plans and Specifications for New Works (Coa 
‘ struction of new works or alteration of old works. Special or Water Gas), and for Extensions or Alterations. 
. Price, $1.25.] attention given to Patent Office drawings. 
A. M. CALLENDER & CO., 32 Pine Street, N.Y. | Office, No. 245 Broadway, N. Y. City. |Room H, 108 N. 4th St., St. Louis, Mo. 














WM. HENRY WHITE, 


Wo.’ Sa Pine treet, - - - New YorE City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited 
Plans and “Estimates Furnished. 
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LAUREL IRON WORKS. 








seeeeerceeeresee 


Office, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 


Gasholders seceeeette 


Single or Telescopic. With or Without Iron or Steel Tanks, 








OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 





JAMES R. FLOYD 


& SONS, 


Successors to HERRING & FLOYD, 
Oregon Iron Works, 


- West 20th and 21st Streets, Between 10th & 11th Avenues, New York City. 


Engineers and Contractors for the Construction of Gas Works, 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


Bench Castings, Regenerative and Half Regenerative Furnace Castings, Condensers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable Iron Retort Lids, Self-Sealing 
Retort Lids, Hydraulic Hoist Purifier Carriage, Crosses, Tees, Bends, Angles, Reducers, S-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always on hand. 


WOOD’S GAS SCRUBBING AND ENRICHING APPARATUS. 


in useat Syracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R.I.; Northern Liberties Gas Co., Phila. 


Sole Manufacturers of the OGDEN QUICK=-MOVING VALVE. 


Premium Awarded, World’s Columbian Exposition. 





HEARNE CENTER SEAL, Operating One, Two, Three or Four Boxes. 





SCIENTIFIC BOOKS. 





GAS MANUFACTURE, by William Richards. 4to., with 
numerous Engravings and Plates, in Clothbinding. $12. ' 

TECHNICAL GAS ANALYSIS. $3. | 

GAS CONSUMER’S HANDYBOOK, by Wm. Richards, C.E. | 
20 cents. | 


PRACTICAL TREATISE ON HEAT AND VENTILATION, 
with Special Relation to Illuminating, Heating and Cook- 
ing y Gas. By E. E. Perkins. $1.25, | 

CHEMISTRY OF ILLUMINATING GAS. By Norton H. 
Humphrys. $2.40. 

PRACTICAL TREATISE ON HEAT By Thomas Box. 2d 
edition. 


PRACTICAL PHOTOMETRY : A Guide to the Study of the 
Measurement of Light. By W. J. Dibdin: $3. 


CHEMICAL TECHNOLOGY: Vol. I., Fuel and Its Appli- , 
cations, $5. Vol. II., Lighting, $4. | 

IRONWORK : Practical Designing of Structural Ironwork. | 
By H. Adams. $3.50. 

GAS WORKS: Their Arrangement, Construction, Plant and 
Machinery. $5 


PRA oe HANDBOOK ON GAS ENGINES, by G. Lieck- 
tield. $1. 


LIQUID FUEL FOR MECHANICAL AND INDUSTRIAL 
PURPOSES. By E. A. Brayley Hodgetts. $2.50.  % 


COAL, SPONTANEOUS COMBUSTION OF. By Thomas | 
$2. GAS LIGHTING AND GAS FITTING. By W. P. Gerhard. 


Rowan, C.E. 
COAL: Its History and Use. By Prof.Thorpe. $3.50. 
THE GAS WORKS OF LUNDON. By Colburn. ov cents. 


The above will be forwarded by 


HEAT A MODE OF MOTION. By John Tyndall. $2.50. 


THE MANAGEMENT OF SMALL GAS WORKS. By 
UC. J. R. Humphreys. $1. 


MANUAL FOR GAS ENGINEERING STUDENTS. By D. 
Lee. 40 cents. 


THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. 
AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R. 
Arnold, $2. 


DIGEST OF GAS CASES. $5. 


PRACTICAL HINTS ON REGENERATOR FURNACES 
By M. Graham. $1.25. 


DISTILLATION OF COAL TAR AND AMMONIACAL 
LIQUOR. By Geo. Lunge. New edition. $12.50. 


A TREATISE ON THE COMPARATIVE COMMERCIAL 
oe OF GAS COALS AND CANNELS. By D. A. 
raham, e 


A TEXT BOOK OF INORGANIC CHEMISTRY. By Prof. 
Victor Von Richter. $2. 


ILLUMINATING AND HEATING GAS. By W. Burns. $1.50 


HANDBOOK FOR MECHANICAL ENGINEERS. By H. 
Adams. $2.50. 


TREATISE ON MASONRY CONSTRUCTION. Baker. $5. 


GAS ENGINEER’S LABORATORY IIANDBOOK. By Jno. 
Hornby, F.1.C. $2.50. 


50 cents. 
PRACTICAL PLUMBING. By P. J. Davies. $3. 


express, upon receipt of price. 





AMERICAN PLUMBING. By Alfred Revill. $2. 


CEMENT; A Manual of Lime and Cement, their Treatmen 
and Use in Construction. By A. H. Heath. $2.50. 


ELECTRICITY.. 


INDUSTRIAL PHOTOMETRY, with | Application to 
Electric Lighting. By A. Palaz,Sc.D. $4. 


ELEMENTS OF ELECTRIC LIGHTING, Including Electric 
Generation, Measurement, Storage and Distribution. By 
Philip Atkinson. $1.50. 


—" TRANSMISSION OF ENERGY. By G. Knapp. 


ELECTRICIAN’S POCKETBOOK. By Monroe and Jamie 
son. $2.50. 


MAGNETISM AND ELECTRICITY. By J. Overend. 40 cis. 
DYNAMO BUILDING. By F. W. Walker. 50 cents. 


DOMESTIC ELECTRICITY FOR AMATEURS. By E. 
Hospitalier. $2.50. 


PRACTICAL MANAGEMENT OF DYNAMOS AND MO- 
TORS. $1. 


PRACTICAL GUIDE TO THE TESTING OF INSULATED 
WIRES AND CABLES. $1. 


ELECTRIC LIGHTING, by Francis B. Crocker, E.M. $3. 
ELECTRIC LIGHT FITTING. $2. 

PRACTICAL ELECTRICITY. $2.50. 

ELECTRICITY FOR ENGINEERS. $2.50. 


ELECTRICITY, Its Theory, Sources and Applications. By 
John T, Sprague, M.1.E.E. $6. 


If sent by mail, postage must be added to 


above prices. We take especial pains in securing and forwarding any other Works that may be desired, upon 


receipt or order Al] remittances should be made by check, draft, or post office money order. No books sent C.O.D. 


A. M. CALLENDER & CO., 32 Pine Street. New York. 
























Nov. 16, 1896. American Gas Light Jourual. 797 











GAS AND WATER PIPES. GAS METERS. 


THE OHIO PIPE COMPANY, 


tasrsrome WARREN FOUNDRY AND MAGHINE 6CO., 
Cast Iron Gas & Water Pipe, ¥ elniiin.  Chibiinaame:. 


BRANCH AND SPECIAL CASTINGS. New York Office, 160 Broadway. 


Bo i aaa ice me — CAST IRON WATER AND GAS PIP K, 





and Specials, Architectural Castings, Building Columns, 
Joists, Cellar Grates, Sash Weights, etc. 








GENERAL FOUNDERS AND MACHINISTS 














Columbus, Ohio. i FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 
2 Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, ete., etc 
Cast Iron Pipe ————————— a“ 
; GEORGE ORMROD, Manger. & Treas., Emaus 


EASTERN OFFICE : WESTERN Of fice JOHN DONALDSON, Prest., 2 Bildg., Phila., Pa 


For Natural or * eee EMAUS PIPE FOUNDRY, 


Flange Pipe, 
Electric Light Posts. 


JOS. R. THOMAS, 


The Addy ston No. 32 Pine Street, N.Y. City 
Pipe & Steel c O., CONSULTING AND CONSTRUCTING | Consultin 2 En gineer 
Cincinnati, O. |4a8 Engineer and Contractor, =“ sseecersacner 





MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 
Also, FLANGE PIPE, LAMP POSTS, Etc. 




















Davo LEAVITT HOuGH, 





26 CORTLANDT ST., N.Y. CITY. 











—=_&_—K—¥—K—K—¥—JX—X—X—X!_S—“— _ PLANS, SPECIFICATIONS AND ESTIMATES FURNISHED. __ | Contractor. 
The Chemistry of Contracts taken for all Appliances | an ata 
Illuminating Gas. required at a Gas Works, | Special Agent for Selling & Purchasing 


By NORTON H. HUMPHRYS. Price, $2.40. Either for New Works or Extensions to Old Plants 
Ae M. CALLENDER & CO., 82 PINE ST., N. Y. City. 





Temporary Address, 
| Care Messrs. Brown. Ship ey & Co., London, Eng. 


1894 DIRECTORY 1894 


OrFE* Be lecnenemene COMPANIES 


Price, ~ ~ = $5.00. 


A. M. CALLENDER & co. - - No. 32 Pine Street, New York. 














PRACTICAL HANDBOOK ON — 


m GAS ENGINES — 


With Instructions for Care and Working of the Same. 
By G. LIECKFELD, C.E. 
Translated with Permission of the author by GEO. M. RICHMOND, ME. 


Price, $1.00. 





A.M. CALLENDER & CO., 32 Pine Street, New York. 
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: NWATEHANTET, TUFTS, 


153 Franklin St., Boston, Mass. 
3 Cc. W. HINMAN, - - Manager. 








MANUFACTURER 0: 


DRY GAS METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges. 
METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


tu nabl coc 
Habe ork and answer orders Apparatus for the Chemical Testing of Gas and Gas Liquor. 











CHARLES E. D ICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING 00. 


Established 1868. 


BALTIMORE, North & Saratoga Sts. CHICACO, 107 West Monroe St. | 
NEW YORK, 838 Broadway. SAN FRANCISCO, 22! Fron¢ St. - 
BOSTON, 92 Water Street, Rooms 2! and 22. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc, Etc. | 

















~e— Perfect” Cas Stoves —- | | 


THE GOODWIN METER COMPANY, 


1012-1018 Filbert Street, Philadelphia, Pa. 


‘MANUFACTURERS OF 


Gonsumers’ and Station Meters, — 
Standard Photometrical=:Analytical Gas Apparatus 


‘*Sun Diac” Gas CooKING AND HEeEatTinG STOVEs. 


Particular attention given to Repairing GEORGE B. oe Agent, 
Meters and Scientific Apparatus... .. 113 Chambers Street, N. Y: City. 


METRIC METAL COMPANY, 


MANUFACTURERS 0 


DRY GAS METERS 


For all Kinds of Service. 




















ALSO MAKERS OF THE 


MATCHLESS CLASSIC GAS COOK STOVES AND RANGES. 


Send for °96 Stove Catalogue. Hactoxry- at Hrie,»Pa. 
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THE AMERICAN METER Co. 





Established 1834. Incorporated 1863. 

WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 

STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 

EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. - 
| GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 
Manutactocies: GAS STOVES. aa eae oH sali 
SUGG@’S “STANDARD” ARGAND BURNERS, an 

512 West 22d St., N. ¥. SUGG’S ILLUMINATING POWER METER, 810 North Second Street, St. Louis. 


Arch & 22d Sts., Phila. Wet Meters with Lizar’s “Invariable Mcassring”? Drum. 222 Sutter Street, San Francisco. 


HELME & McILHENNY, 


Established 1848. 1339 to 1349 Cherry Street, Philadelphia, Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Htc, 


awe ——-METERS REPAIRED. 


PREPAYMENT GAS METERS. 


Our Own Patents. Strong. Simple. PROMPT ATTENTION. CORRESPONDENCE SOLICITED, 


D. McDONALD & CO., 


Established 1854. 


Sil West 2ist Street, 51, 53 & 55 Lancaster St., 34 & 36 W. Monroe St., 
NEW YORK CITY. | ALBANY, N. Y. CHICAGO, ILL. 














—_—— 











" MANUPACTURERS OF 


$ Wet and Dry Gas Meters 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 


Meters of all makers Thoroughly Repaired. 











T. D. BUHL, Pres’t. CHAS. H. JACOBS, Vice-Pres’t & Manager. 


BUHL STAMPING CO. 


Detroit, Mich. 
Makers of Gas Meters. 


UR equipment embraces the Latest and 
Most Improved Machinery. -We make 
our own Tin Plate. Weclaim for ‘*BUHL”’ 
METERS, Increased Durability, with 
probability of Fewer and Less Expensive 
Repairs, and More Accurate Adjustment. 
Comparisons invited. Meters of other.makers 
promptly repaired. Maui orders solicited. 
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The Advertisement of the 


OTTO GAS ENGINE WORKS, 


33d and Walriut Streets, Philadelphia, — 
New York, is bated St. Boston, 19 Pear! St., Chicago, 245 Lake St., 


Occupies this space every alternate week. 


JOHN J. GRIFFIN & CO., 


1513-1515-1517-1519-1521 Race Street, Philadelphia. 


52 Dey Street, New York. 75 N. Clinton St., Chicago. 
WM. 8S. GRIBBEL, Manager. FREDERICK WAUGH, Manager. - 














MANUFACTURERS OF 


49) CONSUMERS’ METERS, 


Provers, Registers, Gauges, Experimental Apparatus, Etc. 
Prompt Attention Giwen to All Repairing. 


OUR SPECIAL NATURAL GAS METER 


Is the Best ever offered. Over 30,000 now in use. 
We manufacture in the United States, under the SAWER & PURVES PATENTS, the 


Positive Prapmyieent Meter. 


This Meter is an un- 










































































SIMPLE . 7 
qualified success in 
DURABLE Great Britain. 
Its simplicity of con- 
ACCURATE struction, and the 
positive character of 
RELIABLE | 
) the service performed 
All Parts by it, nave given it 
Interchangeable pre-eminence. 











Needs only the care given an ordiiuary Matic: . Saves MONEY; TIME and 
CONSUMERS, Dispenses with “DEPOSITS” and increases OUTPUT. 





